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Specializes in Electrical Parts 


Company Builds Up Business Making Castings for Electrical Machinery and Increases 
Capacity——Bases Swept with Drag Bedded in the Floor—Different Types 
of Molding Machines Adapted to the Work 


LECTRICAL, as applied to so as to produce the quality of high piece, through the armature, back to the 
castings, is a term which sug- permeability, other pole piece, after crossing the air 
gests mystery to many. It in- Permeability of iron or any other gap between. The wires in the armature, 
duces a hazy idea that magnetizable substance is the ratio be- wound between the teeth of the sheet 
metal for such castings must have tween the number of lines of force steel core cut the magnetic field as the 
some properties of which the foundry- passing through a unit area of the armature revolves and a current is set 
man has no conception and cannot substance, and the strength of the mag- up in them. Now if the casting is not 


control in the production. He is familiar netic force which produces them. highly permeable it will offer resistance 


with specifications for tensile and This may be understood better when te the magnetic field and thus weaken it. 
transverse strength, but when mag- it is realized that the current in the This being the case, high permeabil- 
netic properties such as permeability wires around a pole piece itv is desirable only when the metal 










are mentioned, the average foundryman sets up a magnetic field is part of a magnetic circuit, as in 





is beyond his depths. He does not from one pole piece to the poles of a generator or the metal 
clearly understand what is meant, much the next. This field must connecting the two poles. For this 
less does he hope to control the iron make a circuit through the reason, the poles of a generator 
casting holding usually are made of a soft grade of 
the pole pieces, sheet steel, which’ has the highest 






up through, one permeability’ of any of the commer- 






pole prece, through cial forms ol Iron However, in 
the air gap be- 


tween the arma- 





certain cases, where high magnetic 






density is not demanded, the pole 






pieces are mad ot forged, rolled 





ture and the pole 




















FIG. 1—TYPICAL CASTINGS MADE IN THE ELMIRA FOUNDRY—AT THE LEFT IS A STATOR FRAME-—-THE CASTING IN THE 
CENTER IS A ROTOR SPIDER AND THE CASTING AT THE RIGHT IS AN OIL-PUMP BASE 
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F It rwWO CAST. IRON BASES 

ast steel. Nevertheless, in such pol 

ce which are solid and do 

tfer the resistance to internal ed ly cur- 
rent as is afforded by the scale on the 
irface of eet rf loss of energy 
id neatil ro. these rre . 1 
igh 

The required magnetism 1s sect ed 

ie cast Irame either by ncreasing tft 
ross-sectional re or Dy ising i meta 
with high magnet permeability | 
many cases the section of metal needed 
for physical strength is large enoug! 
to give a low magnetic density at op 
erating conditions. In cases where light 
weight is a strong consideration, such 


‘ ] as . 
is in railway motors, a_ steel casting 
frequently is used for the frame, as 
cast steel has the highest permeability 


Malleabk 
midway 


at the 


of any of the cast metals. 


iron has a permeability about 


between steel and gray iron 


lower densities, coming near the gray 
iron line at the higher densities For 
this reason, it is used to some extent 
for the frames of fan and other small 
motors 

In gray iron, the elements which tend 





FIG. 3—THE BASES ARE 


AN 


MOLDED WITH 
INSIDE AND 








AN 
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FOR ELECTRICAL MACHINERY 
lower the permeability are mangan- 
combined carbon and total carbon. 
[The manganese may be kept low by 
using low-manganese stock and_ the 
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in the cupola. “One firm tried this by 
using a semisteel made by charging 


half steel scrap and half 8 to 10 per 
cent ferrosilicon together with scrap 
from the mixture While the original 
charge, using this mixture, had approx 
imately 1.50 per cent carbon, the iron, 
as it came from the cupola, contained 
as high as 3.00 per cent carbon in the 
first of the heat, which gradually b 
came lower until when near the I 
the heat the total carbo would b 
below 2.00 per cent Thus, the 


iron would be 


ilar grav-iron and the whole heat w 
, 

rregular 

Owing to this difficulty of obtaining 


a uniform product with low total car 


mak 


machinery 


bon from the few firms 


castings for electrical 


ing 








FIG. 4—THE COPE IS MADE IN A BARRED FLASK AND THE CORES ON ARBORS 
ARE BOLTED TO I! 

cambined carbon reduced to almost try to accomplish this Too, generator 

zero by using a high-silicon iron. How- and motor frames which are practic 

ever, it is more difficult to keep the ally the only castings requiring high 

total carbon low in gray iron melted permeability, do not comprise a heavy 

tonnage. Thus an iron to give the best 








TWO SWEEPS WHICH 
FRAMI 


ARE GUIDED BY 


Ot 


rSIDI 


} 


results which can bx 


regularly 
and without undue expenditure may be 


obtained 


secured by using a_high-silicon. 
stock, and the 


have to tl ink of 


low 
manganese foundrymar 


does not 


Molding 


permeability 


methods in making electrical 


goods are extremely interesting and 
some are peculiar ti this class of 
castings The plant of the Elmira 


a ee 


a foundry producing 


Elmira, 


Inc 


example of 


Foundry C 
good 


electrical isting’s Soo! atter starting 
it began to ike istings tor tl Get 
ral Elect Ci and did this so wel 
ind efficiently that in 1916 the Ger 
Electri Lo S¢ ured control ot if 
ind its worl now is devoted 
entirely t e production of casting 
tor machinery made by that manufa 
turing establishment 

Tr} shops are served by the Eri 
ind the Pennsylvania railroads and have 
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Western _ railroads. Thre foundry 


buildings with numerous small build 
ings of a miscellaneous character house 
the plant. Each foundry does a diif- 
ferent class of work and are described 

the order in which they were built. 

The No. 1 shop, 228 feet long, 
s located along the tracks of the Erie 


railroad at the truncated end of the 
lot. Nextto it is the No. 2 


450 treet lone bv 60 


riangular 


yundry which is 


et wide, and near the base of the 
gle, beyond the No. 2 foundry is 

e latest shop, completed about two 
irs ago This foundry is 560 feet 

ng ) 120 feet wide, sO the plant 
rea is filled by foundries of greater 
ength as broadens from the trun 


ated sectio1! 


The heavier work is done in _ the 
No. 1 shop and the molding floor, 43 
x 228 feet is covered by one 10-ton 
and one 20-ton traveling crane. The 
large majority of castings made here 


are bases for motors or generators. 


r both. These are molded with sweeps, 
ising templets to outline the mold. As 
this class of work is one in which the 
“Imira foundry excels, a descripion of 
t is of unusual interest 
An idea of the shape of these bases 
may be gained from Fig. 2 which 
shows the upper face of two of them. 
The sides and ends are hollow and con- 
tain ribs and bosses which must be 
molded in. Some of these bases weigh 
as much as 15 tons; 24 feet is the 
maximum length and 12 feet the max- 
imum width, while they are made as 
igh as 36 inches 
After a base is cast it is allowed to 
ool in the mold, the cope being taken 
ff shortly after it is cast and the cast- 


ng taken from the mold the following 


lay. Then the sand is wet down and 
nough dug out to give space for the 
irag of the next mold This hole is 
then rammed with sand, using air ram- 
mers, and the top is leveled to the 
eight of the floor Straight edges 


ire laid down and the bed struck to 
the required size. Two frames con- 
isting of fiat, hollow squares of wood 
ire laid on the surface which has been 
truck. The one frame forms the out- 
ide of the base and the other forms 
he inside edg Steel plates are laid 
n the joints to prevent sand from 
eing cut up as the molders walk ove 
in sweeping out the mold 
Plat ‘ ‘ one Vv 
Fie 3, which shows the drag of on 


hese molds, illustrates the necessit 


having plates for the molders to 


valk on It 


weep, at 4, and the inside sweep, at 


he frames around the 


nside and outside edges of the mold 


Thus the only patterns needed to make 
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this drag are the two simple frames, 
together with the inside and outside 
sweeps and a few loose pieces for ribs 
and bosses. 

After the frames are laid down, the 
correct distance is maintained between 
them by dividing sticks which are 
placed at intervals around the frames. 
These are finally located by driving 
stakes at each corner, when the divid- 
ing sticks are removed The inside 
and outside are swept with core sweeps 
after the main bulk of the sand has 
been removed with a_ shovel Some 











the 
in place and the cores 


trames removed and 


flask is then set 


are cope 


which are formed in the drag, are 
rammed with facing sand after arbors 
soldiers and gaggers have been placed 
The remaining portion of the cope the: 
is rammed with air rammers In the 
larger molds the cores are rammed o1 
arbors and bolted to the cope flash 
which is barred. When the cope is 
rammed, it is lit ff b rai 
and set on horses, as shown in Fig. 4 
After cleaning the joint, the 
trames are replaced and the sand is 





FIG. 5—THE SIX STOOLS ON THE STRIPPING-PLATE MACHINE SUPPORT THE 
MAIN BODY OF SAND AS THE PATTERN IS DRAWN 

times these sweeps are the same, but ut out around the sides and bottom 
more often they are of a different out- by a sweep to a depth of about ar 
line. The surface of the bottom of the nch more than the thickness of the 
mold between the sides, which forms netal. This inch is filled with facing 
the top of the base, is leveled by slid sand and swept, leaving a space equal 
ing the bottom of the sweep across it to fi thickness of metal Extra 
ind by the use of owel., vie ittached to the weep by dowels 

Whe e drag is swept, paper the depth for pads The mold 
aced over the mold to form a part then finished ked, t edges 

g and the patter for the ribs bosses ng strengthened with nail After 
nd flanges ire set 1 These are ] . 7 Irames ren ved ind the 

ted by marks the trame patter! Id is skin dri t! : torch 
The pad pieces on the bottom are 

ted bv laving a stick from the inside 

the ¢ sid trame at the lesignat r cope is finished by taking out the 

points, and the molders working from attern pieces forming the ribs, flanges 
blueprints, and dropping a plumb to a nd bosses; nailing the edges and re 
line of the pad spatter The pairing the corners It then is set on 
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are adapted to the work for which they 
are most fitted, the drag being made on 





one type of machine and the cope o1 
another. In this case, the drag is made 
on a jar-ram machine with an independ- 
ent rollover attachment, both built by 
the ferman Pneumatic Machine Co 
Pittsburgh. Both are operated by air 


and will handle a flask 50 x 60 inches 
Voaob; ) \/ 

\fter the plate is bolted to the tabk 

of the rollover machine which sets on 


the jarring table, the flask is clamped 





to it. A layer of facing sand is shov- 
eled over the pattern and the flask is 
filled with heap sand and jolted. Aft- 
er the sand has been struck off aud 
the bdttom board clamped to the 
flask the mold is rolled over and _ the 
ask is unclamped from the pattern 





fl 

board. The pattern is then drawn slow- 
ly by lowering the draw table with 
air and vibrating the pattern. The 
flask which is 36 x 40 inches with one 
corner cut off to conserve sand~and 
decrease the weight of the mold, is 
6% inches eep. Novents are made nor 
are rods used to support the greenlsand 
cores. Fig 6 shows a drag which has 


just been made, and the rollover table 





swung back 





FIG. 6~THE DRAG FOR THE OIL-PUMP BASE IS MADE ON A JAR-RAM MACHINE The cope is more simple and _ is 


WITH A ROLLOVER ATTACHMENT made on a_ stripping-plate machin 





the cope, its position having been de- 
termined by stakes at the corners when 
the mold was made. 

The molds are poured from a _ run- 
ner box located in the center. Either 
one, two or three down gates are used, 
depending upon the size of the mold 
These are run through the cope in the 
usual way with gate pins However, 
in the drag the down gate must be 
+} 


turned to reach the side of he mold 


This is accomplished by cutting away 








the sand to form a groove from the 
down-gate stick to the edge of the sand 
in the center part of the mold. A run- 
ner stick which can be drawn out the 
side is then put in and the sand rammed 
back in place Before the cope is re- 
placed the drag the runner ind 
down-gate sticks are withdrawn. Risers 
ire plac t each corner, both inside 
and outs! For pouring, the cope, o1 

pes, a netimes two. or. thre 

} are on oO! drag, aré 
veighted wit! lock weights weighing 
2 Ol 3 tons 1e CE In the larger 
mold the co} held down’ with 
bind 

\W K the Ne » foundry is quite 
different from that d in the No. 1 
foundry being mostly confined to med 


ium heavy castings made on machines 








An oil-pump base, shown at the right 
Fig 1 requiring complicated coring, FIG. 7 THE COPE, MADE ON A STRIPPING-PLATE MA‘ HINE. HAS FOUR DRY-SAND 
gives an illustration of how machines CORES-—-TWO VENTS ARE LOCATED OVER EACH BOSS 
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built by Henry E. Pridmore, Chicago. 
It is handled by the traveling crane, 
as may be noted in Fig 7. This illus- 
tration also shows the three down 
gates at ( D and EE, also the two 
vents, or whistles one over each boss. 
Four dry-sand cores are used in the 
cope and the green-sand sections pro- 
truding from the face of the mold are 
supported by gaggers and the edges 
held with nails 

This casting weighs approximately 
250 pounds, the metal in the main 
sections being 34-inch thick and in the 
ribs inch thick. Four men com- 
pose the crew making molds. One 
molder operatés the jar-ram machine 
3 hours then helps finish and close 
the molds. Two molders ram the copes 
and the fourth cores and finishes the 
molds The machine is used only 
part time and could be used alternately 
on another job if so desired 

Another casting made in a some- 
what different way is the rotor spider 
shown in the center of Fig. 1. This 
is made on a 36-inch stripping plate 
machine made by the _ International 
Molding Machine Co., 
spider itself is 30 inches in diameter, 


Chicago. The 


and as both sides are identical, the 
cope and drag may be made from the 
same pattern. Fig. 5 shows the machine 


with the cope raised by the crane 


which serves this floor. The pattern 





FIG 


THE FOUNDRY 

















rHE CHEEK FOR A STATOR 





FRAME IS MADE WITH A TWO.-PIECE 


PATTERN ON A STRIPPING-PLATE MACHINE 











FIG. 8S—THE COPE AND THE DRAG FOR A STATOR FRAME ARE MADE ON 
SAME PATTERN BOARD, RUNNER PATTERNS BEING PUT ON WITH 
DOWELS WHEN MAKING THE DRAG 





has been lowered and the six stools 
which form the parting line between 
the arms are left standing. These serve 
+] 


the sand as the pattern is 


to support 

lowered. In castings of wider dimen 
sions dry-sand cores are placed on 
the sand formed by the stools and make 
the strengthening rib between the 
double arms, but in the smaller cast 
ings the arms are formed entirely 
ry the green-sand mold Phe spider 
shown in Fig, 1 is of the wider type 
on which cores are used as may be 


noted from the strengthening ribs _ be 


tween the arms 


are j ( re , Hu 
le n e gated t ougn a core 
the 1b using a str ‘ ite wit! 
Sey inch holes \ small riser 
ul overflow gate formed it 
t side of the hub \ vel oO! whistler 
placed above ea ne rib— 
S¢ ire the ribs on t vutside which 
hold the sheet-iro1 nchings formed 
iround the spider 
The stato i 150-hors 
power motor s eft, Fig. 1, 
is made ! tripping-plate machine 
manufactured \ | I Pridmore, 
Chicago The patter made in two 
sections, is molded in a cheek which 
is set betweer a plain cope and drag 


The lower half of the pattern, which is 








































FIG. 10—MATERIALS ARE RAISED 








mounted with a stripping plate, is 
made of cast iron, but the top sec- 
tion which must be handled consid- 
erably is made of aluminum. After 
the cheek flask is put on the machine, 
i small amount of facing sand is 
hoveled on the pattern and heap sand 
s rammed in the mold with air ram 
ners When the mold is filled to 
he height of the lower section of the 
pattern the upper section is put on 
Vhile sand can still be rammed with 

air rammer in the center of the 
old it must be carefully tucked un 
derneath the upper section of the pat 


tern After the sand is struck off 
level on top oft! the cheek the edges 
re well nailed. Note the nails on 


the casting at the left, Fig. 1. Then 
three lifting hooks are screwed into 
the pattern and attached to the crane. 
Water is swabbed over the edges of 
the mold around the pattern and the 
pattern is rapped at the corners and 
vbove each punching rib before it is 
drawn by the crane \s may be noted 
from Fig. 9%, which illustrates draw 


r the pattern, the section of rib o1 


the upper portion of the pattern 1s 
shorter than that on the lower s: 
on This makes it easier to dr 
ind the stripping plate enables | 
onger Tip to be drawn readily 


( nd Draq the Same 


| he 


cope 






except tor t runner gates, and art 
made on the e board. being hand 
rammed in a rred_ flask Fig, & 


shows a cope mold and 






b yard r¢ idy to n t dt in \s may 


ide edge of the st d two 
leet The pattern ik ot the teet 
is been withdrawn a1 is held by 
the workman at the right, while the 
‘ n for the other ™ = weit 
the sand The runner patte s, made 
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LOCOMOTIVE CRANE 


s used for shipping casti 








\ugust 15, 1922 





Stacked in the yard These mate- 

rials are taken to the cupola in cars 

operating on an industrial track and 

carried to the charging platform by 

a cable traveling on an inclined planx 
The cupola which is lined to 48 
; 

inches 1s placed near the center 


P } l 
a side bay 16 feet wide, the charging 


floor being 24 feet long The next 
11 foot length of this sidebay 


occupied yy the blowers, and another 
IU Toot space serves as a sand stor 


iwe roo! lhe core room for larg 


cores is located in an irregular exten 


s'on at the sout! nd of the building 
approximately ZI x OU teet \ coke 
fired Car-tyv pe OVeO! holding two cars 


dri« Ss 


ytlir Hoo Another — sidk a 

5 x 20 fi s s as a blacksmitl 

hop Met il sand il d other materia! 

re handled in tl main bay by tt 
two cranes already mentioned 
Va Sn Buildis 


Weel t and the No. 2 f indry 
irge space occupied by miscellaneous 
uildings, including a pattern sho 


metal and wooden patterns, 


pattern storage building. These. t 
vether with the main office build 
d entrance, occupy all the sp 


vetween the two foundries on one sid: 


B ] ; +} +} 


ack ot them is the laboratory a1 


first aid room 


[he chemist in the laboratory « 


cides which iron to put into the dif 
lerent muxtures, four of which are 


ised in the several foundries The 


phosphorus and manganese in all the 


mixtures are kept at approximately 


0.7 and O8 per cent respectively 





= 






ie 


-_ 
~ 
+. 


' 


* 




























AND COKE ARE HANDLED ON THE CHARGING PLATFORM CARS 
BALANCE TYP! 
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possible, 
0.08 and 
varied in 
of work, 
the 
the 


low 


kept 


ranging 


Sulphur is as as 


usually between 


0.09 per cent. . Silicon is 
different 


2.20 


and 


the classes being 


held at per cent in larger 


castings, higher in smaller 
ones. 
Electric purchased from 


local 
distributed 
cal 


ings between 


power 1s 


the public service company, 
through the 


and 
company’s lo- 
} 


housed in one of the build 


the two In 


Station 
foundries 


his same area is the compressor 


building containing five air compres 


built by the 


New York 


connected wit 


Ingersoll-Rand 
Flask 

the 
] 


tracks, is covered 


sors 


Lo storagt 
space, ] two found 
by industrial 


ries 


va crane having 


one 


10-ton tr g 
45 Toot ind 
] 


length of track 


rating on a 50 
Beside 5, 
between the 


40 


plant r which 


span 
the r¢ 


thi found 


t é 
S spac 


machine shop, x 60 feet: 
steam tor 


No. 1 


and 


1cating 


heating is sent foundries; 
No. 2 nd st 


building in ich 
Che 


vith a 


ind sheds, 


orage 
sand is mixed 
equipped 


Wm 


and 


sand-mixing room is 


centrifugal ixer built by 


Sellers & Co inc., hiladelphia, 
riddle sup 


Mig. Ce.. 
being mixed 


in. electrically oj 
plied by the Great 
Kan 


Leavenworth, 


the sand is hauled foundries 


in wheel barrows 


Cupolas 
No Z 


| 
Incnes 


The two 


oundry, lined and 56 


48 


on ti 


t 1€ east side 
ind 
trac k 


: 
and shipping 


ively, 
rward No 1 


1 
he stock yar 


respec ar 


foundry, next to 


i \ 


through the 


spur extend 


eaning 


ng 


room which forms an / with the main 
section of the building, is laid along 
the entire east side of the shop be 
ind sand sheds 
extensio1 


floor 


t span 


1 
wee! the 


Mate rial 


ylatform on 


in 


»-ton 


cranes 
equipped 
1 special 
serve the 


sst. Four 
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swinging jib cranes also serve special 
floors. : 

The molding machines in this shop 
are principally the stripping-plate type, 
four which 
the 


company 


jar-ram machines, two of 


have rollover attachments, 

the 

machines 
to 


being 
In all, 
200 


main exception. 


has more than many of 


which are adapted specific cast 


ings. Sixty of these are in the 
3 shop 
After 


molders are through for the 


the castings are poured, 


day 


ng dumps the molds 


an extension at the 














IG, 12—METAL IS CARRIED 
A PLATFORM WITH 


ro 
rwo 


ing, OU x 75 feet 


to carry thx 


used 


moa + the . f thea } sat 
ings to the end oft the shop, where 


1ey are put on cars which carry them 


*r the 5-ton crane which travels 


cleaning room at right angles to 


astings 


arge Cz Ing 


the 


main foundry bay 


handled ingly, bi smalle: 


L 
it 
skids 


is equipped 
five tu 
WwW. W 


grinders 


and 


ipping 
part- 


larrow- 


THE MOLDS BY A BATTERY 
UPRIGHTS 
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the Auto- 
4 Suffalo. 
of 2 


used 


vating platiorms made by 
Transportation Co 
Each truck has a 
These truc 
3 foundry 


No. 2 


was erected | h K 


matic 
tons. 
No 


west oft 


capacity 
ks also are 


Situated directly 


in 


shop which 


undry, 
Ferguson 
] 


Lo noted, 15S 


been 


to light wor ind is equipped 


Cleveland 


] 


ci¢ voted 


saree} ] »] 
with only on iveling cran¢ 


. 
which is he ning 


departmen 


However, and tr 


isses 
been enough 


the 
if desired 


lave 
permit 


anes 


Metal and supplies are 


TRUC 
PPORT 


K WHICH 
rHE I 


LIFTS 


WHICH ADLI 


SI 


charging platforn locomotive 


An 


for 


ane 
stalled 
' 


smaller supplies a for use in case of 


electric evator ; is in 


i 


carryil ssengers and 


n emergency hows the crane 
oisting cé illustrates 
the type of buildi: Fig. 1] 


ind 


shows 


some ) 


the charges 


company. One 


to 54 


Chey 


inches 


vay 29 feet xtends nearly 


the entire length of » shop on 
st side. The 
ral Electric 


in 
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, acl le of the c ] 
square, one on each siae olf the cupola 
room. 


Metal from the cupolas is caught in 


mixing ladles and poured into ladles 
carried on the battery trucks. These 
ladles are mounted on a base with 
standards, which rests on the _ plat- 
form of the truck as illustrated in 
Fig. 12. The passage of the trucks is 
but slightly obstructed by columns, 
as the only columns in the main bay, 
120 feet wide by 560 feet long, 
ire those in the center line which 
are 20 feet apart The cement floor 
also affords a smooth roadway for 


the trucks. 


Hand (¢ Installed 


ranes 


\ novel feature in handling molds 
is the installation of a number of 
hand cranes with 2-ton air hoists in 
the 20-toot sections running = across 
the foundry, parallel to the roof 
trusses The crane rails are sus 
pended from the panel points of the 
trusses at a height of 15 feet from 
the floor This height was decided 


upon because it requires the minimum 
the The 
hand cranes were built by the Euclid 


hand power to move crane. 


Crane & Hoist Co., Euclid, O., and 
the hoists were supplied by the In 
gersoll-Rand Co. The molding floors 
are cleaned by a night gang which 
cuts the sand with a machine. 

Che sand bins and core room are 
located in the bay on both sides of 
the cupola. Seven covered bins, 20 x 


30 feet, are provided for different 
kinds of sand Hatch doors with 
large eye bolts on top so they can 
be opened with the crane are set into 


each ‘bin These doors rest at an 
angle against support when open and 
serve as hoppers for the bins The 


locomotive crane unloads the sand from 


the cars in which it is received into the 


bins. The bins also have sliding doors 
on the outside for shoveling in sand. 
Sand is taken from the bins through 
cpenings into the foundry. Being 
connected with the foundry the bi 
are kept warm enough in winter 


prevent the sand from freezing. 

Che le bay is two stories in th 
130-foot neth in which the core de 
partment located This department 
is equippe with three oil-fired ovens 


each holding two cars, 


ind six Ove! f the rack type. The 
icks are handled with  hand-lift 
trucks The s nd story, which 1s 
sed for pattern storage, extends only 
to the core ove section at the end 
of the room. C sand is mixed in a 
machine built by the Standard Sand 


Fuel oil 


tanks set 


Cleveland 


5000-gallon 


Machine Co 


two 


ind 
is stored in 
in a concrete pit. 

and sh Ooms 


, , 
The cleaning ipping fr 
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occupying 100 feet at the end of the 
main bay, are separated from. the 
molding department by a brick wall 
12 feet high. Openings are left for 
two passage ways, 10 feet wide, which 
extend the entire length of the found- 
ry The cleaning room is equipped 
with 11 tumbling barrels built by the 
W. W. Sly Mfg. Co. A railroad track 
extends across the end of the building 
and accommodates three cars _ for 
loading \ 5-ton traveling crane, 


supplied by the Shepard Electric Crane 
& Hoist rs Montour Falls, N \ = 
serves to handle castings in the 


load 


furnaces, in 


clean- 


ng room and to them onto cars 


Hot air 


six lurnaces 


two units ot! 


each, are used for heat 


These located 
bay near the 


hot air is 


ing the building are 


s il 


at the end of the side 


shipping department Che 


carried bv a eblower system through 


overhead ducts with branches extend- 
feet of the 


down to within 6 


ing 
floor. This heating system was built 
by American Warming & Ventilating 
Co., Elmira, N. Y¥. Toilet and locker 
rooms are provided on each side of 


the cupola room under the charging 


fi« or 


Issues New Book 
Malleable Iron 


Malleable in Transportation 
and Industry is the titie of a booklet is- 
sued by the American Malleable Castings 


on 


Certified 


association, Cleveland. This book may 
be obtained by writing to the asso- 
ciation, 

\ brief description of the making of 
certified malleable is given together with 
everal illustrations Several pages ar¢ 
taken up comparing it to gray iron cast- 
ings, steel castings, drop forgings and 
pressed steel Some photographs show 
ing the results of pounding and _ twist 
ing and various kinds of abuse are shown, 
giving a cription of each test. The 
last five pages are used to illustrate 
thie practica use of malleable iron on 
trucks, automobiles, tractors, locomotives, 
industrial m ery and many others. 

The book is well written and fully illus 

ted and shi prove of value to any 

who is int sted in this subject. 


Sees Need of Training 


To T EDITOR 
Che writer prompted to comment 
on tl recent editorial, “Who Wil 


Make the Castings” A solution of the 


problem is entirely up to the foundry 
men who are in the business to stay 
not to the one who thinks “ten vears 
hence I should worry” A few of the 
lar sighted men have becun to develop 


1en for the a haphazard way 


ruture in 


August 15, 1922 


the solution right, but 


laboring 


Some have hit 


others are under a delusion. 
They employ a college man to instruct 
the boys or men whom they wish to 
develop which is fine as far as it goes 

It is the writer’s opinion that a prac- 
the best 


The man selected should 


tical man should be man to 


do this work. 


have broad experience; he should be 
capable of doing any class of work 
pertaining to the foundry from cupola 


He 


the work of developing men. 


to office should have a deep lik 


ing for 
Chis 


work in 


man could handle instructional 


several foundries if the need 
required 
Many of the 


another 


toda\ 


foundrymen oft 


recognize factor, that is, the 


foundry of the future should .be as 


progressive as the modern’ machin 


shop in regard to safety and sanitation 


This helps to develop the pro 


T 
t 
rale of the men employed The hu 


manitarian side of life should be recog- 


nized, when it would not be long be 
fore the increase of the better class of 
men would be noticed in the foundry 


business 


sanitation and a personal in 


the 
the development of the future foundry 


Safety, 


terest in workmen are essential in 


man, more so than wages 


[THOMAS 


Dover (ho 


JAMES 


Issues Data on Pig Iron 


[The Bethlehem Steel Co., Bethlehem, 
Pa.. has 


hooklet on 


published a 28-page illustrated 


chrome-nickel alloy pig iron 


Chrome-nickel alloy pig iron is mad 


trom an ore found in Cuba containing 
nickel and chromium and small quan- 
tities of titanium and vanadium It is 
claimed that this alloy gives castings 
increased strength and solidity, a_ better 


surface, fewer spongy spots, fine machin- 


ing quality and longer life The use of 
this metal is said also to improve work 
ing conditions in the foundry, because 
of the lower freezing point of the molten 
metal, its great fluidity and longer life in 
the ladles. The remainder of the book 
contains descriptions of the various prod 

ts in. which this allov has beet used 
(On the last thre rages some teresting 


Foundry Purchases Plant 


Th George Fuller Sons _ Iro 
Foundry, Hallowell, Me., has recently 
bee purchased by E. L. Gedney 
of Augusta, Me The company 
was incorporated in 1840, and 


estimated to be 
For 
was the 


New ] { 


England 


the plant is worth ap- 


proximately $20,000 


the 


many years 


company largest ron 


foundry in 












Heat Factors Govern Melting 


Importance of Thermophysics in Melting, Superheating, Pouring and Cooling Iron 


Illustrated by Effects Enumerated and a Study of Results Obtained 





thermo- 


HE 


physics 


principles 


which operate in cu- 


pola combustion and iron 
founding—as applied to melt 
ing, superheating, pouring and _ cooling 


processes—may be utilized to decided 


reaching definite conclu- 


effects 


advantage in 


sions as to resultant cast- 


on 


ings. By reason of the importance at- 


tached to 
ind 


thermophysics, 


each step operation in cupola 


foundry practice these principles in 


co-ordinated, be- 


properly 


come a neat problem for the foundryman 


to master, in his efforts to produce satis 


lactory castings 


.) ‘ 4 i ‘ . 

The actual number of heat units 
B.t.u.) utilized in melting and super- 
heating iron is small, compared © with 
the number of heat units it is possible 
to generate from coke charges. There 
fore, the matter of coke meltimg ratio 
s reflected more in the method of cu- 
pola practice than it is in the com- 
parative carbon content ot standard 
foundry coke. That is to say, whether 
charging and blowing are regulated in 
such manner as to burn the carbon 


maximum volume of carbon 


and 


generate 


dioxide volume ot 


gas minimum 
arbon monoxide gas. A foundryman 
may so charge and blow his cupola as 
to produce at the melting zone two 
thirds carbon monoxide and only one- 
third carbon dioxide gas, thereby lower- 
ing the temperature and producing cold 
ron and creating other undesirable con- 
ditions. This would not reflect on car- 
on content of the coke, for one pound 


carbon di 
B.t.u., 


gasified to 


gasified ti 


xide gas will generate 14,580 


' coke carbon 


while one pound of carbor 


monoxide gas. will 


4375 heat 


much 


irbon only gen- 


rate units, or only about 


yne-third as heat 








The following _ tables istrate the 
) 
practical difference between using 200 
pounds of coke having 90 per cent car- 
on and 7 per cent ash, and coke with 
86 per cent carbon and 11 p cent 
sh to melt and superheat 2000 pounds 
t average gray iron: 
\¥ per ent 560 percent 
leat units in COK ving ) carh< carbon 
x 0.90 x 14580 4944 
200 x 0.86 x 1458 2,507.76 
Heat units required t 
ind superheat 
4 x $5 1 Of 1,100,0¢ 
1,524,4 1,407,7€ 


from the Combustion of Coke in the Cupola 


BY Y. A. DYER 


Heat units required to melt 

Ke-asn Siag 

(200 x 0.07) 14 x 900 2,6 

( x ( l >x 9 . 

x } R7 1h 

B alanc y d 3,84 

In addition to coke-ash slag there will 
be 80 to 100 pounds of slag formed 
from sand on iron, dirty scrap, lime 
stone and cupola lining—requiring 75,000 
to 90,000 heat units to melt and heat. 
Therefore, there will be left approxi 
mately 1,424,000 to 1,436,000 excess heat 
units produced by 90 per cent carbon 
coke and approximately 1,313,000 to 1, 
298,000 excess heat units produced by 
86 per cent carbon’ coke Ot course, 
these figures represent perfect combus 
tion—an unapproachable goal in_ the 
present constructed cupola. As to how 
much the excess heat units will be cut 
down depends on hdw completely the 
foundryman is able to burn the car- 
bon, how hot the gases are permitted 
to escape, and on radiation and _ con- 
duction losses. There will be an abun 


dance of carbon supplied by either coke 
to produce gas for melting and super- 
heating iron, to melt slag, expel moi 
ture, etc., provided anything like com 
plete combustion is obtained in the cu 
pola 

Whether a coke burns away too tast 
by oxidizing action ot the carbon di 


oxide gas depends on whether or not 
if 1S too porous oT spongy. There 
fore, the time required to burn coke 
will be in proportion to the surface 
of coke exposed to oxidizing gases in 
the cupola. If a coke is light and 
porous, more surface will be exposed, 
and it will burn away too quickly 

permitting iron charges to pass ‘down 
below true melting zone before being 
completely melted, hence oxidized and 
cold iron result, causing hardness and 


strong 


the 


thi athnity of 
ind tact that’ 


cupola are in con 


iron lo! carbon 


metal charges in 


tact with incandescent solid carbon and 
carbon gases while working ‘their way 
to and through the melting zone, this 
element is dissolved by the iron du 
ing preheating, melting and _ superheat 
Ing periods hence the melting point of 
the metal is automatically lowered, and 
consequent!y superheating degree low 
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ered Phe 


which cast 


extent to iron 
and steel are permitted to remain in 
contact with solid carbon and _ carbon 
gases ultimately control their absorb 


ing limit of carbon under the existing 


conditions ; ind = one: tl metals ca 
pacity for carbon becom satished, a 
rejection of the element occu We are 
familiar with this phenomenon by 
knowledge of carbon being thrown off 
the metal as fish in tl foundry—it 
having become supersaturated with cat 
bon. The degree of absorption of car 
ben, up to saturation or even supersat 
uration, will vary with percentage ol 


silicon and manganes 


or scrap metals, and with the periods 
of time ‘they are in contact with hot 
coke and gases; or the periods ot 
time they are permitted to lie at th 
critical pomt above the melting zone, 
and rapidity with which they are per 
mitted to pass through the zone of 
fusion, which zone is controlled by the 
coke melting ratio. In the matter oi 
steel in mixture—on account of its in- 
itiall low carbon content—the degree 
o! absorption will be relatively lower, 
hence its splendid carbon dilutive effect 
on pig or cast scrap mixtures. There- 


the 
metal is 


lore, key to carbon control in 


cupola primarily a matter of 


cupola control in operation, the vital 


factor being the cok« melting ratio con 
trol 
Hi } lemperatur: ] i / 

At the zone of fusion in a cupola 
the temperature may actually attain ap 
proximately 4000 degrees Fahr. but the 
practical range is between 3150 to 3250 
degrees under approximate gas condi 
tions ot 60 to 66 2/3 per cent carbon 


dioxide and 40 to 33 


1/3 per cent cat 


bon monoxide temperature ol the two 
ases bemg based on LeChat é ex 


perimenta! 


hgures 

Ledel 
pound of ca 
Fahr. is 


heat of « 








AX 


rding to 


melted at 


degrees 44] B.t.u The 


nean  specihe rom 
2 degrees to t degrees F 


by Richards, is 0.12 + 0.00046t. 


Tre- 


ant aS 


portec 


Therefore, to melt and superheat one 
Pp und of white or mottled on (which 
melts at about 2150 degrees) to 2500 
degrees Fahr. would require (2500 X 
0.224) 560 B.t.u., or (560—482) 78 ad 
ditional heat units for superheating. To 


melt and superheat one pound of gray 
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iron (which melts at about 2250 de 
grees) to 2660 degrees Fahr. would re- 
quire (2660 X 0.224) 596 Btu, or 
(506—504) 90 additional heat units for 


superheating. 
By 


vhite 


reason of lower melting point 


or mottled iron—induced by 


percentage combined 


of 
its 


carbon 


melted, 


the 


termine 


the 


will 


THE FOUNDRY 


mitted 
character 


perature 


mixing 


which 


to 


a 
hi 

it 1 
deter 


superheated, 


poured and _per- 
on 


tem 


bearing 


The 


cool has a_ wide 


oI castings. 


t which it is tapped will de- 
yw long it may be held in 
ladle t 


The temperature at 


s poured from transfer l: 


mine solidity, strength, soft 


elatively less heat will be required ness, hardness and liquid contractio 
r its melti and superheating, com 
Hot j ( ¢ Solid Castim 
‘ , LiVe ‘ ‘ yi ‘ s rey 
arecd with eg iro! An attempt to 
’ } ‘ hit ttled iro ‘ . a test h demonstrated 
indu uperhea nite ¢ mottier iro \umerous ests nave em ra l 
| ] ; + Ty 
quite likely to result in severe oxida lat 1y iron poured at about 2600 
vhich not ot causes blowhol degrees will be solid, due to the fact 
it decreases fluidity, by reason of the that less graphite will have formed by 
esent { dissolved ir oxide t temperature irrests in the molte 
t d produc hardness d cold netal beto pouring; when po red 
it Phe Idi point ray it 2450 degrees the grain will be mort 
pproximate 100 to 150 d open and strength reduced, due t 
re we tl t 1s! tempera the tormat of more. graphite ane 
there ‘ t nh t possesst vhe ured t 2350 to 2375 deg " 
hat amount ol 1p rheat, wh l rite wholes yidshuts irdne ind 
mott | 1! he pt ctica ttlengs ‘ ex t clue to the our- 
wrheat } et ¢ vhiole yor empera ; ; t : : 
} hite ron eohahi, olidif 
( it D8 prodabdly 1d \ tres ing + , the meta 
4 t 15 leores ' , ; 
) imate 2100 o 2150 degre ' ! eles dow! nd met ex- 
ni tl ( 1 wide imntervenu meit sed to the 13 wv he = i. pera 
t 7 tT tT t th TTré¢ } + 
LCITI Pe ( ) Ve nem I In ure about 1800 de rees clear , " 
») hie } ; 
ZZey ( ( ne highne d). the metal wi 7 soft ant 
) ! ] 
oi ‘ 2100 degree : at aie irative! weake rut pwed 
white iron his ract argety ex » COO I th mold to abo 1250 
me oO 1 } ’ t at . 
al the hot, fluid characterist« egrees (insipient*red) it wil ae as 
i iron a compared with es heat 
ge racte by reas of 
nd = fluidity m vhite mottled iro P . 
t ble nole i | t 
lmou ‘ Lnevet Kage era iron ” 
, irge ( rma ot grapnit 
ck 1 cum york cond! o— , ; 
1 Nese enera ules 0 cours« app 
ms the temperature ot 1ro is tapped — . 
m : more particularly to 1 meta or m 
range from 2650 to 2700 de A . , 
dium silicon and phosphorus mten 
e"¢ } } u det iveT ive cu ) la col 
; With high-silicon, high-phosphorus met 
1 from 2600 1 2050 degree ul : : 
’ at trie matt shrinkage 1S mor 
‘ I cum i ‘ Hitions 1 a 5s) : 
; oe rated - th t that t 
2000 degrees nd under po cupola , ; ‘ 
- g flakes rraphote ind t 
cite ( 2-000 l here 
' spong seg ga Vv ture ) pnos 
‘ mice thie Va aitions 
| } , ) . iv< i L ) ) ) ced ( 
1A “ rely tated 1 t Irom S00 
ect exp S10 d nit tio 
550 devree constitutes the range or \ oes 
' d f u.s/5 1D t 
perheat attained by whit d gray 
} ' ‘ ‘ S1LLICO cle s rac illy n 
( ove solidit ving empt i ¢ 
' tempe t ests te ) e pours 
| " ( be tapped trom the cupola : 
» i d ( s 1 rr t wioh ut 
t it 2670 dl erees nt« i (MM) t 7 ‘ss! ‘ 
WOO 7 d smixt idle its tem 1e@ COC ire ( ib 
re n the ladl will tye iroun eM) sence oO ) 
d vy} ‘ t} eafte! + It req prox i O00 Bt 
ite ibout ‘ t 10 degrees ‘ t ak 
J i. ol +. aineaaaalle I slag nd 1846 
‘ dle temperatu ates 
It t | 1000 At abo 
' , — t thy rat Z O s iturat 
) ) f 
8) Lu i) ¢ et ™ + S I \ 
: ite ‘ il \ omic 
caut Th d 
1Q? 145 
i + & ’ aul . 5 
; + > { } 
y 1 Zé 
~ t p ney ~ 
' tat ’ wlibriun 0 
hy ¢ ' vy ’ ‘ ted It 
the hich , . 5780 mose « 
t eit ] . } { 
¥ ‘ ) S 
‘ , ¢ ‘ = 
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100 of coke when 


exposed to drenching for a period oft 


water per pounds 


from 2 to 72 hours. Therefore, if 
wet coke is used there will be a sub 
stantial drawing on the heat balanc: 
ff the cupola to expel moisture trom 
that source It requires 1091.7 B.t 
to vaporize one pound of water 
sumn y Ip ivailable neat 

coke leat ecessa to eit and 
superhea on i I t slag expt 
moisture om a ind gas from lim« 
st 1¢ sses t following 
theoretical cupola ea valance fairl 
represents useful energy expended fo 


work and dissipated energy per 250 
adel Le ntainin ny, 
pounds of coke containing 86 p 





: d ting 1 superheating 
] ) < ' . » j 
- Fe a I 
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Find Gas Holes in Am- 
monia Fittings 
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Foundry Operated on Schedule 


Six Forms Serve To Keep Tab on Progress of the Work—Blackboard in Cleaning 
Room Indicates Jobs To Be Given Priority——Cards Kept in 
Pockets of Production Board 


BY E. THOMAS McENIRY 


REVIOUS t operating ouf iull day’s work ahead, thereby eliminating’ ering the next job he has assigned to tl 
I 7 


foundries on a schedule basis any chance of a man having to wait for man in the pocket immediately beneat 

















we merely were furnishing the a job. the top pocket. In the third or botton 
division which acts as a contrib- To assist the foreman in assigning his pocket the booth clerk places the time 
iting department to our machine and work, a foundry production booth has Cards for all other advance jobs assigne 
erecting divisions, with daily production een jnstalled. This booth is used by the to the man In this manner the floo 
orders showing the machine shop and foreman when he starts to lav out his Situation and order of work per the fore 
erecting floor requirements work. Included in this booth with the man’s layout is visualize 
This method of ordering made it pos- calculagraph clock and other necessary Fig. 2 shows the time card used to 
ible for the foundry division to produce equipment is a production board, three’ cord the actual time tak for each 
ust what parts they saw fit to produce pockets of which are allotted to each These time cards are printed in three c 
ind castings were not delivered always in man. These pockets are the means of ors, yellow, manila and pin! The yellow 
the order needed lo secure castings in graphically presenting order of work for card is used for bonus jol the man} 
the order in which they are required or each mai The time card tor the job for day work jobs. and the pink for nor 




















ders for all castings now are scheduled. which the man is working is placed in the productive jobs. The color scheme show 

\s a result we now are getting all parts top pocket Phe tarting time for the’ the-foremen the percentas f work « 

n proper quantities and at the right.time. job together th the elapsed time record men he has on the three classes of wor 
On receipt of their schedule the foundry is impressed from the calculagraph clock and assists the cost department in arrar 
remen begin laying it their floors and to the card by a bcoth clerk who rings ing their costs Im an ethcrent manner 
the rious jobs to® the proper the men m and it on each job Fig. 1 shows the foundry schedule fi 

nen, making that ch man has a lhe foreman places the time card COV- These schedules show exactly what cast 

_ ings are wanted and indicates the tonnag: 

ona of good castings they will total In add 

a} o~ 

: = = & WY C tion to this leature the foundry cler| 

aT less WEEKLY FOUNDRY SCHEDULE notes the necessary hours that will be re 

= ' = Date issueD 4As/g922 For Week oF 4/12,922 quired by each toundry division to pri 
parr no. | OMWG Wi mans wn | vent] oe [or | | ™ * Indes duce the parts scheduled. These times, 

t | | _— tandards, are compiled and furnished b 

| ROR aj | the standards department The schedule 

FIRST PRIORITY)! - | | I assure a well balanced heat and allow th 


company 


| to 
2032 B | C2032E} Gear cs a | me eae torv than 














































i \ copy ol th schedule, big a IS 
v A Roll 3 ack Base 2 | | 240C 7 
' t | | | nished to all executives, foremen and gang 
| | i 
= =: a a cee bosses concerned with producing the parts 
| | ore " } 
| rt fs | [The schedules are ditided into first and 
| } 
4 — — second priorities It is definitely under 
| | 
4 - { i mt }—+ oc Se | stood that all parts marked First Priori 
— | H | : 
— FOUNDRY BONUS TIME CARD wie { must be produced promptly as they are 
' 
; } parts required tor service orders and 
ue cranes in process tor. early hipment 
onnento roe tse owe Bo | 
4300 06758 | =a Parts marked Second / ty are t 
orteatios mare . 
"0 Cast Steel on oe 4 stock, and some of these are included 
u's — T . . ‘ + % 
1 Molding 8 36 t | | | } ‘oe a ~|] every schedul tk act i i DaCK lon 
rcs wantto 2000 meesTio mer. O48 “ser #0 i ; | 4 Ow i 
. 2261 It *ady al 4 L a eae 1 HT aa a 
ro ieee 57 TE STO HOS 7 
1) 2,60 vi F ? 
act wes | ware amoon! —- a p ‘a a 4 ® 2 . : 
>. 25 eo 9 > 6 morn no ___495 
ov. ses. sate amowa! =e: & 2 > -< 
wens oost vorm r : + oy’ Founpry Proouction Order 18/5 
FROM PLANNING DEPT 























FIG. 1—ABOVE—WEEKLY SCHEDULES 
GIVING PRIORITY OF PRODUCTION 
FOR CERTAIN CASTINGS ARE SENT 
rO THE DIFFERENT DEPARTMENTS 
FIG. 2—INSERT—FOUNDRY BONUS 
TIME CARD FIG. 3—AT THE RIGHT— 
FOUNDRY PRODUCTION ORDER 
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DF.285 
REPORT OF CASTINGS SHIPPED FROM NO. 36 
Main Ottue Date Shipped 4/22/22 
a Date of Heat 4/20/22 
Platform 
CASTINGS SHIPPED 
. | MOULD ; PRICE TOTAL WEIGHT TOTAL 
QUANTITY PATT. NO imew}ic.r P ss far [es fows.| Mines me from cACH PRICE sates aaa 
1 20328 1 
35 
36 
Sngnature. F, Watson. 
FIG. 4—ALL CASTINGS PASSED BY THE INSPECTOR ARE COUNTED AND POSTED ON THIS FORM 
Che pattern shop copy ot these sched by the foundry foreman each day. They \iter the parts scheduled are all mold- 
ules acts as a master requisition on the serve as a check on his departmental effi- ed the necessary charge of metal to pro 


pattern shop for patterns. The schedules ciency, because the actual time taken for duce the castings required is computed 
are always released several days in ad- each job can be compared against the by the general foreman of the foundry 
be standard time allowed, as each foreman and orders are issued to the charging 


vance of the day the castings are to 

poured thereby giving the core room de receives the time cards showing the time floor boss to cover the required tonnage 
partment ample time to complete its por spent on each job. Any jobs showing of raw material. 

tion of the work. Any parts ordered high or low efficiencies are immediately Upon completion of the heat we issu 


after the release of the master schedule investigated by the foreman and the rate a poured report, Fig. 5, which shows just 


are classified by the planning department setter who make it their business to find what parts were poured, also the heat 


as to priority and added to all foundry out the trouble and then suggests methods treatment that is required, if the parts 


schedules by the foundry clerk who also to overcome it wherever this is possible. are steel. This report is issued to all pat 


issues individual pattern requisitions to 
the pattern shop for an additional pat ‘ieee ~~ + - +--+ 











terns required -SHORTAGE- 
On receipt of the superintendent's ton | 
"MACHINE SHOP IS WAITING FOR THESE CASTINGS" 
nage © kK. the schedules are released H | 
to all concerned. The required personnel AMOUNT ATERIAL) HT, _ AMCUNT | PATTERN MATERLAL JE, T. 








to complete the schedule is then assigned | ; 
-—---—4 —_— -— 








by the foreman. 

Each day a mold report, Fig. 7, is made 
out in the foundry production booth by 
the booth clerk The report shows all 
parts molded that day, the molder’s num- 
ber, and the number of pieces molded 
The mold report also serves as a check 


on progress and assures all concerned 








that every part of the schedule is being 














maintained 
The mold reports are checked and signed O C) 


DAILY MOULDING REPORT 
Cast Steel 











MATER! AL 








4/2 MAN NY PATTERN N AMOUNT | MAN N¢ | patTern NO AMOUNT 
PUURED REPCRT | f , T 
SS eee techs owe 2501 | 2032 B 1 
————__ 
Steel Molds Poured 4/20/1922 
Foundry Inapector ia requested to advise Foundr), Cffice the coc 4 = ocigned: R, Burke 
= 


of these castinis as soon as rnossible: 


bert VPoundry Steel Floor o«rTé 4/18/1922 




















Blow l 14543 Blow - ©4544 low 3- #4545 

1 2032 B (ET i CT 74 L5802A 

2 WO6A 1 L2622 36 . 

r 168? : oar . " 19411 FIG. S5S—AT THE LEFT—A RECORD IS 

2 615 | (pT ‘ L 501 50] KEPT OF THE MOLDS POURED FROM 

a a ay = EACH HEAT FIG. 6—ABOVE—A BLACK- 

' BOARD INSTALLED IN THE CLEANING 
ROOM CONTAINS HEADINGS AS SHOWN 

—————— == FIG. 7—INSERT—THE DAILY MOLDING 

RECORD INCLUDES THE MOLDER'S 

. 501 B 1 L2628 2 384 A NUMBER, PATTERN NUMBER AND NUM- 

(Test Bars) (Test Bars) (Test bars) BER OF MOLDS MADE 
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ties concerned and acts as a progress 
check and order on the oven man to heat 
treat the parts as specified. If for any 
reason a part scheduled was not poured 
the part is again posted to the schedule 
for the next heat. 

A large blackboard also has been in 
stalled on the cleaning floor. The assist 
posts on it the part 
number of any castings he desires to be 


ant superintendent 


cleaned or heat treated immediately. The 
hoard is 28 x 38 inches and contains head- 
ings as indicated in Fig. 6 

When heat 
castings preference is given to those post- 
ed on the blackboard 


they are loaded into cars by an overhead 


treating and cleaning the 


After being cleaned 


Previous to loading, the castings 
inspector. 


crane. 
are inspected by the foundry 


\ll castings passed by the inspector are 


Ohio Foundries Show Increased Melt 








ETURNS from 68 of the 
foundries 
Ohio State 
association indicate the actual 


from about 22 per 


represented in the 
Foundrymen’s 
melt has increased 


cent of the normal melt in January, 


1922 to slightly above 50 per cent in 


June By plotting the figures in .the 
June trade report of the association and 
consolidating them with the _ statistics 
published in the 1921 Year Book, the 
continuous trend of actual melt, as shown 
in the accompanying illustration, is ob 
tained. 

The trade report 


because for the first 


for June is particu- 
larly interesting 
time purchases of iron and scrap have 
heen classified. The 68 reporting found- 
ries, having a normal melt of 23,678.6 
tons, actually melted 12,016.8 tons. Dur- 
ing the month 2518.5 tons of pig iron 
I 


cere 
5352.5 tons on 


purchased in the spot market and 
While 


available, it is 


contract. figures 
for comparison are not 
believed the ratio of contract buying to 
higher than in 1921 

Approximately 2200 


spot purchases is 
ind earlier in 1922. 
tons of scrap iron were received in 
June, including 1590 tons of No. 1 ma 
chinery, 45 of railroad and 665 of mis 
cellaneous grades, principally stove plate. 
Pig iron on hand on July 1 inventoried 
it 18,481 tons and scrap at 5917 tons. The 
report for June may be sum 


marized as foll ws 


Per cent 
of normal 
Tons melt 
Normal mslt 23,678.6 100.0 
Actual melt .. av: 12,016.8 50.7 
Pig iron received 7 3 


On contract 


Scrap iron received 2,303.1 9.7 
No. 1 machinery.... 1592.5 
No. 1 railroad .. ‘ 45.0 
Miscellaneous .. . 665.6 


18,481.3 78.0 


$,917.2 24.9 


Pig iron on hand July 1 


Scrap on hand July 
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mounted and posted to heat sheets, Fig. 4, 
by the load man. Any parts scrapped or 
held up for repair are so reported by 
the foundry inspector. Orders for scrapped 
parts are always rescheduled and the repair 
castings are closely followed up by the 
foundry clerk to assure early delivery. 
The heat sheets are immediately for- 
warded to the planning department and 
From the heat sheets 
result of the pour 


foundry 


others concerned. 
which show the net 
in good castings, the efficiency 
is computed by the cost department. The 
heat sheets show what 


duced and act as a bill of lading to the 


parts were pro- 
planning department The amounts are 
posted to the rough stock inventory cards, 
and requisitions, together with the neces 
sary time cards, etc., are dispatched to the 


machine shop assignment foreman who 








Owing to the fact that beginning Jan. 
1, the member foundries reported 


hand, 


ly as in 1921, the graphs show 


scrap 


and iron received and ori instead 


of iron or 


ing the amounts of these materials on 


hand and received are not continuous 


lhe proportionately higher values, shown 
since January as “stock on hand” and 


“stock 


clusion of scrap with pig iron. 


received,’ are due to the in 
Interpreting these figures in the light 
of the tendencies shown by the chart, it 
been 


appears that the actual melt has 


slowly increasing during the first halt 
of 1922, while the stocks of pig iron on 
hand have remained almost stationary 
at a value fluctuating between 70 and 80 


melt. There- 
fore the iron which has enabled foundry 


men to increase the melt from 20 to 50 


per cent of the normal 


per cent in this period has been pur- 
chased, and this is indicated by the rise 


in buying from about 6 per cent in De 



















CHART SHOWING THE TREND 
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designates on the rough stock requisition 
the location to which he desires the cast 
ing or castings to be delivered 

The time cards then are filed in the 
booth clerk 
of the machine shop and the rough stock 


machine shop booth by the 


requisitions are dispatched to the casting 
yard department which make the delivery 

The method described informs all con- 
cerned as to the status of any part re- 
quired, from the time the order is re 


ceived by the planning department from 
the engineering department, to the time 
the part is actually delivered to the ma 
shop. This 


sures efficient production of castings and 


chine follow-up method as- 


operating 


can be used by any company 
a foundry division which acts as a cor 
tributing department to its machine and 


erecting departments 





cember, 1921, to 33.2 per cent in Jun 
1922 
Assuming that the trikes do not 


seriously affect the foundry industry and 
that the foundries will continue to mai 
tain supplies of iron equal to about 75 
per cent of the normal melt, it can be 
expected that pig iron purchases will rise 
or fall in 
melt This 


accordance with the actual 


indicates that the industry 
in Ohio is on a much more stable basis 
in the last half of 1921, when, according 
to the chart, stocks of iron were drawn 


on to meet the needs of an increased 


melt in October, while due probably to 


uncertainty over future demand cast 


ings, iron was not purchased to recoup 
the depleted stocks. 

The trade reports of the Ohio State 
Foundrymen’s association are issued from 
the new offices of the organization, 


511 Wade Cleveland, A. J 


Tuscany is secretary-manager. 


building, 
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Molding an Evaporator Belt 


The Overhang, Top and Bottom Was Built Before the Mold and Core Were 
Separated Thus Insuring an Even and Accurate Thickness 






of Metal in the Casting 






BY GEORGE BOYS 














OCAL custom, availabl gging shoulde1 he cor OWwe>res tr act onsideration betore &@ method finally wa 
and crane capacity determine the and then lifted out he flattened balls idopted and placed in operation Th 
manner in which the foundries of clay indicate the height of the spac« nethod, shown applied to a 13-foot rings 
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sugar mill) machines PateBiins 

















that part of the evaporator unit know! placed on the upper shoulder ot the core’ responsible for the production of 

i the team belt These castings, on efore the upper lifting plate of the mold ines true to desig ind presentit 

»%t which 3 hown in section in Fig. | lowered into place The plate is lifted minimum of trouble in machining and 
rang¢ irom 12 to I8 leet inh ciametetr Tt and the \ ndicates the extent oOo! embling 

ind stand trom 5 to 7 feet high Phe the pace provided tor the metal li Phe ) S nunencee ) liege 
maller sizes usually are cast in the torn the spac is ton ttle it may be creased hole m the floor for a 4-inch = spind 
of a one-piece circular casting, but the vy rubbing away some ot the loam thick base or step This base vhich was de 
larger S1z¢ are plit 1 halve lal 1 I ss, nut 1 the pace Is too large, the scribed 11 detatl mn | Hi For NDRY pag 






M t\ 






sl 
tile 





onto 









wall the 


sicle 









houlder where i. hitting rm¢ 1 bedded o This addit 1 th ( cessal y must take out and replace 





sectioy 






torm 
\iter 


been loamed and finished, 















ring upporting 





liited oft and the: both part ot th, th, foundrviman ' rie ¢ nk at bed was prepared . , e\ 
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VIEW OF STEAM BELT MOLD SHOWING DETAILS OF CONSTRUCTION—WITH THE EXCEPTION OF THI 
AIGH WALL, THE CORE AND MOLD ARE BUILT AGAINST EACH OTHER THUS INSURING A UNIFORM THICKNESS 
( META ON THE UPPER AND LOWER SHOULDERS 
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No. 2 Sweed 

















No. 1, Fig. 2, 


g was employed to 
: | - at ¢ 1 
eat for the main core and also a level 


iorm a 


don which to set the lower flange seg 


rents and the large cores, AA, Fig. 1, 


esigned to form the four supporting feet 

brackets spaced at four equidistant 
oints on the lower circumference. Sweep 
No. 2 replaced sweep No. 1 and was em 
oyed to build the outside wall a_tew 
ches above the shoulder and flush with 
ne top surtace ol the tour bracket cores 

The loam on the outside wall was al 
wed to stiffen and then a thickness ot 
nolding sand corresponding to the re 
uired thickness of metal was swept 
ver the face. The detachable strip, als 
rresponding to the required metal thick 
ess, was removed from the edge of the 
veep for this purpose. Oiled paper was 
pread over the parting and aiter the core 
fting plate had been lowered into place 
nd adjusted. the brick work was car 
ied up as high as the first shoulder 
\t this point a substantial grating in four 
ections was set in place as shown in Fig 

Stiff steel bars, wedged under staples, 
eld the joints together on the cantilever 
rinciple and short bolts on the inner cir 


mierence held the grating securely an 


1ored to the main core plate as shown in 
1@ l Sweel No 


3} was attached to the spi 























PIG 2--THIS ryPrk 
HOLDS THI 
RNY OUTSIDI 


dle arm and the cor 


top. It was loamed 


then lifted out and placed temporarily on 


\iter 


the core oven car 


placed out of the way, 


bolted to the spindle arm 


wall of the mold was 


shoulder as shown in 


SPINDLE 
SPINDLE 


SI 


was built 


and 


built 


big 


was made at this point and 


was lowered back int 


mold. Strips of old 


the opening between the walls and the: 





Oo its 


bags 


sweep 


and 


veep No. 5 with the thickness stry 
moved was employed t; sweep a thie k ‘ 
] ] 1 1 
of molding sand on the neck of the core 
a a 
lhis was covered with oiled paper ’ 


then the outside lifting plate was firml) 
hedded on the joint while the loam wa 
olt 

Betore gomg further it pertinent t 
emphasize this point. It is not reasonable 
to expect that a large lifting ring, cast 
open sand will rest evenly or intimately 
on a hard joimt. If the ring does not 


come mto imtimate contact with the face 
of the parting all over, it may cause a 
crush when the mold is bolted down. Iron 
cntermg at any point along the joint line 
and finding its way into any hollow spaces 
wider the rmg will kick back and cause 
a blown casting. If the joint line was in 
i position where it could be examined 
und if necessary daubed with loam after 
the mold was closed this feature would 
not be of such importance By referring 
the illustration, Fig. 1, it at once will! 
e apparent that when the lifting ring is 
set on the outside wall for the last time 
the joint line is out of sight and therefore 
cannot either be examined or repaired 
Che outside wall, including a grating 
to carry the overhang, was built up flush 


vith the top or the core \ Straight 
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No.3 and No.5 |e © 





Sweeps” 


J 

















Thickness Strip 




















No.6 Sweep 
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IG. 3—THE SWEEPS IN THIS ILLUSTRATION ARE USED'IN THE 
IS FIRST USED JUST AS IT IS SH¢ 
AND REPLACED BY SWEEP NO. 4—AFTER NO. 4 HAS SERVED 


LEFT HAND SWEEP, NO 


SWEEP NO WHICH IS NO 

















IWN 


ORDER 


ITS 
3 WITH THE THICKNESS STRIP 


IN WHICH THEY ARE NUMBERED—THE UPPER 
IT 


THE 














THEN IS TAKEN OFF THE SPINDLI 
IS REMOVED AND REPLACED BY 
EXTENSION B REMOVED 
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sweep, 6, Fig. 3, provided with a suit- 
able member, D, was employed to form 
the upper flange in the mold and also to 
bring the top the the top 


the mold into a true plane so that 


of core and 
ot 
later the covering plate which was swept 
up independently of the mold, might rest 


on both parts evenly 


The sand thickness between the neck 
of the core and the mold was loosened 
and partly dug out and then the upper 


part of the mold supported on the lifting 
plate finished, blacked and 
placed in the oven to dry. Suitable marks 


was removed, 
were placed on the joint before the ring 
was lifted off. After the joint and core 


had 


6-arm 


marked in a similar manner a 
attached 


lugs on the core plate 


been 
suitable 


The 


cross was by 


slings to six 
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core then was lifted out, finished, blacked 


and placed in the oven to dry. The out- 


side part of the mold was cleaned out, 
then finished and blacked after which it 
was dried. 


The mold was assembled in a pit in the 
floor. Slings were attached to the lugs 
on the foundation plate and upright gate 
cores were built up against the face of the 
brick work on the outside at four points 
to the 
on opposite the mold as indicated 
the 
the mold and the wall of the pit was filled 
the 


connect with two sets of gates 


sides of 


in Fig. 1, and then space between 


with sand and rammed up in usual 


manner. 

A 4-arm cross, corresponding with the 
four lugs on the bottom plate was used 
to bind the mold 


We also used a num- 
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ber of weights because it was felt that 
four binding points were too far apart 
for a job of this character. The cross 
and plate had been made before my time, 
but if I were to make new rigging for this 
job I 
plate 


should place at least six lugs on the 


and make a with six arms 


with it. 


cross 
to use 

After the casting was poured, the brick 
work was dug out from under the flange 
on the outside and from under the shoul 
der on the inside. The steel bars used for 
binding the grating sections together also 
were slacked and then a channel was cut 
through the brick work on the inside at 
four equidistant points from top to bot 
tom. The adoption of these precautions 
the to 
up internal strains 


allowed casting contract without 


setting 


any 


British Foundries Decrease Accidents 


thrown on 


[DEI 


Satety 


IGHTS 


conditions in 


are 
British 
foundries by a 


by A, W 
British 


paper pre- 


sented Patmore at 
Foundrymen, 


1922 


the Institution of 


Birmingham conterence, 


It has been stated that during the 
last twelve months an average ot 
three men have been killed each 
month and 5 per cent of the workers 
in foundries are injured annually in 
Great Brita The following are 
some of the causes of accidents given 
by Mr Patmore In placing drag 
fingers may be caught or foot 
squeezed When riddling sand th 
molder may cut his flesh on buried 


slugs, \ poor vent 
| 


expiosion in placing cope Oo! top 


fingers get trapped while’ watching 
guide marks. The molder may fail 
to see that bolts or clamps are used 
instead of cotter pins. If a lead run 
ner is too wet it may blow pout 
ng men may fail to wear pe 
protective clothing. If cranes not 
equipped with gongs, men do not have 
time to get out of the way whil 
molten metal is being carried over 
head Failure to insist that work 
wear glasses often causes eye trouble 
Accid occur from bursting emery 
wheel This danger can never 
wholly minated, t it may be 
guarded st 

If a mat of a indry is really 
trying to improve conditions he will 
is far as he finan« y able furnis 
proper feguards and ntilation, Mr 
Patmore says that British foundryme: 
seen to reali: the im rtance ot these 
! rs bu that the are Stull a 
great many plants in Great Britain 
where conditions are far from what 
they hould be 


his 
that 


wishes to make 


must be 


manager 


he sure 


the spirit of safety be thoroughly in- 
stilled in every employe and_ that 
everyone is working to decrease the 
number of accidents to the minimum 
(Jone ol the big Steps toward sate 
guarding life is the proper struction 
ind training of new employes Phe 
old neory that ¢ vill lea yy ex- 
perience too ofte rings disaster 

Mr. Patmore suggests that ) Im 
press the importance of safety on 
the minds of the super itendent ind 
foreman, the cost of each accident 
with its subsequent loss of production 


should be charged to his department 


No matter how many safety devices 
art nstalled or safety campaigns co 
ducted real success ca con only 
with the co-operation of the m 
With this in mind, it has been sug- 
gested that each worker should be 
asked to sign a pledge in which he 
promises (1) keep himself fit and 
in good health; (2) report to th 
company first aid room tor treatment 
upon receipt of the smallest wound 
or scrat (3) use a Saicty appli 
ances, clothing and guards provided 
and to s¢ it they e kept and 
used n the prope p es (4) not 
to wear lo cloth round mov 
ng machine (5) ») use unsai 
tools but to rt the ) s fore 
man; (6) to ir goggles when p 

ng, grindi ind chipping or pet 
forming a erat vhere mate l 
may fly and cause 11 tl é 

(7) keep e floo sp ¢ the n 
opyects ove! W ich workn I \ 
fall; (8) to be caref 1a ] ind 
piling material so that » serious 1 
jury may result to passersb 9) to 


be just as careful o 1 fellow work 
man’s life as he is of his own, re 
membering that he, too, may have 
dependents; (10) to report to th 
foreman at once all unsafe conditions 
and practices which may come to : 
knowledge 

The motion picture has proved 
help in Great Britain in helping tl 
men to realize the danger 
show them the remedies 

In the home office regulation of 
1917 is a long section given over to 
detailed explanation of what provis 
must be made every foundry f 
first aid They ire yriefly 1) Ther 
must be a S uid box a east 
every 150 p ne ? | very uN Iry 
of over 500 must hav ‘ imbulane 
0 (9) Luft T I firs a 
supplies must be irked with white 
ross or re 4) Noth except first 
aid pp inces sn ] ) l pt th 
cupb d; (5 \mbula ! shall 
be ler nurse or. othe qualified 
pers (6) Any sundry employing 
200 more sh ] i imbulancee 
carriage or definite arrangements fo 
the S¢ ort one \ | I 1 oO teic¢ 
ph ne 


Coast Foundry Acquires 
New Facilities 


The Commercial Engine Co., 2424 
Por Street, Los Angeles, Ca has it 
cre its <¢ ital stock fro $75 00 
to $200,000 and shortly will cl oe ‘ 
na to the Commer 1 Iro Work 
lr} firm recently purchased the Oh 
Found Inc Verno ( The Cor 
I cial « mpany S erec c moder 
steel and concrete buildit yr 90 x 164 
feet. Equipment from the Ohio found 
ry will be moved to the new building 


when it is 


let 
completed 
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Cracking in Aluminum Alloys 


Theories of Causes of Cracking Are Enumerated and Micrographs Shown To 





Illustrate Individual Cases—Cracks Prevented by Judicious Use of 


the 
the 
liquid state, is the amount of 


IQUID shrinkage, that is, 


contraction in volume in 


diminution: of volume that oc- 


urs on cooling a metal or alloy at 


iny temperature above its melting point 


to any other temperature above its melt- 


The liquid shrinkage ‘of 
iluminum, and some of its light alloys, 
the tem- 
erature, as the density in the liquid state 


the tem- 


ng point. 


a nearly linear function of 


aries quite uniformly with 


perature. 


The solidification shrinkage is the con- 


traction in volume of a metal or alloy 
m passing from the liquid state at the 
freezing point to the solid state at the 
nelting point. 

The solid shrinkage is the contraction 


a metal! 


volume that occurs on cooling 





Be 





I 


G I—FISSURES AT JUNCTURE OF 
SETS OF COLUMNAR CRYSTALS IN 
92:8 Al-Cu ALLOY; ETCHED 
WITH NaOH; OBLIQUE 
ILI X 5 

alloy in the solid state; it may be 
termined over any temperature range 
rom the formula for expansivity. Ordi- 


narily, from the foundry standpoint, the 
solid shrinkage is regarded as the linear 


ntraction in cooling from solid metal 
the freezing point to room tempera- 
re. The coefficient of expansion of 
light aluminum alloys varies from 
out 0.000022 to 0.000027 per degree 
ntigrade, while for the usual alloys 
patternmaker’s shrinkage is taken as 
156 in. per foot. 
The solidification shrinkage of  sub- 
intially pure aluminum, on passing 
mm the liquid state (density, 2.382) 
658.7 degrees Cent. to the = solid 


te (density, 2.55) at th 
6.6 


Same tempera- 
The liquid shrink- 


re, is per cent. 


Paper presented at the meeting of the Amer 
Institute of Mining and Metallurgical Engi- 
rs, held in Rochester, N. Y., June 5 to 9. 


uthor, Robert J. Anderson, is metallurgist, 
ted States bureau of mines experimental 
tion, Pittsburgh. 


Risers and Chills and by Other Methods Illustrated 


BY ROBERT J. ANDERSON 
of aluminum on 
Cent 
degrees Cent. 
4.6 per 
aluminum 


substantially 


age pure 
1000 
to 700 


is about 


trom 
2.262) 
2.371) 


solid 


cooling degrees 
(density, 
(density, 
The 


cent. shrinkage of 











CRACK IN 90:10 Al-Cu CASTING, 


FIG. 2 
UNPOLISHING—X 4.5 

by calculation from the  expansivity 
formula is 0.22 inches per foot, or 1.83 
per cent. The total shrinkage (con 
traction in volume) of aluminum, or of 
any metal or alloy, on cooling from any 
temperature in the liquid state to any 
temperature in the solid state is the 
sum of the liquid shrinkage plus the 
solidification shrinkage plus the solid 
shrinkage. 

Few data are available as to the con 
traction in volume of the various com 
mercial aluminum alloys, but Edwards 
gives the contraction in volume of a 92: 
8 Al-Cu alloy from the beginning to 
the end of freezing, t.c., over the tem 
perature interval 630 to 540 degrees 
Cent. as about 7.0 per cent. The 
liquid. shrinkage of this alloy in cooling 
from 1000 degrees Cent. (density, 
2.434) to 700 degrees Cent. 
(density, 2.524) is about 3.5 per cent. 
The solid shrinkage from the freezing 
point (540 degrees Cent., where freezing 
is complete) to room temperature is taken 
as about 0.156 inches per foot, or 1.30 
per cent. 

Only a few data are available 


on the linear contraction of aluminum 





Cu CASTING, 
X 4.5 


3—CRACK IN 90 : 10 
UNPOLISHED 


Al 
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alloys on casting in sand mglds: Tables 


1 and 2 indicate the tendencies for diffe 
rent alloys. Table 1 gives the results 

1 measurements made at the National 
Physical Laboratory, Teddington, Eng 
land. A number of measurements have 
been made at the U. S. Bureau of Mines 
on the linear contraction of aluminum 
alloys in graphite molds; a summary of 
a few of the measurements is given in 
Table II. 

Although the less the contraction in 
volume (or the less the linear contrac- 
tion) the less likely is the alloy to 
crack; this is not an absolute criterion 
of the cracking tendency because certain 
alloys that may have a relatively small 
contraction in volume may be excessively 
weak at high temperatures. The 91:8:1 
Al-Cu-Fe alloy has a matrially lower 
linear contraction than the 92:8 Al-Cu 








FIG. 4—SAME AS FIG. 3, BUT POLISHED 
AND ETCHED WITH NaOH; 
OBLIQUE ILL.—X 6 
alloy but it has greater strength at 


elevated consequently it is 


As the 


87:13 Al-Si alloy has a low linear con- 


temperatures ; 
less likely to crack on casting 


traction, certain complicated castings 
have been poured from it without the 
use of chills, when the same. castings 
made in the 92:8 Al-Cu alloy required 
chills. 

The fact that certain light aluminum 


ly to crack 
that is, the 
cracking tendency varies with the chemi- 


alloys on casting are more like 


than others is well known; 


cal composition of the alloys 
the 


As a gen- 


eral rule, aluminum-zinc 


alloys are 
known to crack more readily than the 
aluminum-copper alloys, while some alumi- 
num-copper zinc-alloys (such as 85:3:12 


Al-Cu-Zn) crack less readily than the 


former. In the 


general, contraction in 
volume of the aluminum-zinc alloys is 
considerably greater than that of the 
uluminum-copper alloys; these alloys also 


high 
the 


at 
On 


weaker 
latter. 


much 
the 


are temperatures 


than other hand, 
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called brittle aluminum pig, which may 
or may not have cracks in the webs, will 






vield cracked castings. This question 





requires research: the results of tests 


made to date are not wholly conclusive. 






The question of impurities in aluminum 


pig and melting charges, mor es 






pecially silicon and aluminum oxide, 







appeal 
ti 





on 





ne of the most important factors 


i occuranct Oo! cracks In 





aluminum-alloy castings is the design 





As is well known, thick and thin sections 
IG SAMI AS FIG. 4 ETCHED WITH a 
NaOH \ ; 


. FIG. 6—SAME AS FIG. 4; ETCHED WITH 
contiguity form a prolific source ot NaQH--X 







cracks. If a rounded fillet is placed at 





the juncture of the thin and thick sec setting up strains and, at times, causing 


tions, the bad effects of the design will fractures in the casting On the other 





while the contracton im volume of some 









aluminum-copper-zinc alloys is less than 
e overcome 1 art an > ‘tion hz if 1 mold is rat y \ 
that of some aluminum-copper alloys, the - oo 1 pal ind the section hand, if the mold rammed too lighth 
will be less likely to crac is ge there 1 be s lapsing t 
former are much weaker at high tem ¢ ely to crack. It is gen here may be sudden collapsing of pat 
erally necessary to chill heavy sections i} the mold while the temperature 01 





peratures The strength at high tem 








peratures may be a more important 


factor than the contraction in volume, at 






Table I 





ast in the case of some alloys. Heter 






weneity, due to segregation, is much 


more marked in some aluminum alloys Linear Contraction of Aluminum Alloys 
than in others; this leads to planes of in Sand Molds 


weakness that may give rise to actual 

























cracks or to strain cracks. Consideration Approximate Composition, Elements, Per Cent Linear Contrac- Patternmakers 
: Al* Cu Mn St Z1 tion, Per Cent Scale 
must be given to any possible contrac 25 0 1s { 1 4? 1/69 
tions or expansions on passing through ~ 0 - ( 4 1/71 
an eee 91.0 8. 1.31 1/75 
the solidification range or in cooling in 83.75 27 7 1/78 
7 > 
the solid state. -- : 9 
l 
l 
Ouality of Melting Chara 50.29 2.0 2 1/79 
88.75 10.0 2? > 1 












Some foundrymen claim that the 92:8 1.0 7 
Al-Cu and related aluminum-coppet *Aluminum, difference 


illoys are more likely to crack when 


















made up from all-primary materials, than 
that are in contiguity with light ones so the alloy is immediately below that. of 





when some foundry scrap is used in the 





as to increase the rate of cooling of the final free Zing strains set up by the 





charges. In other instances, it ts claimed 





rormet! an alternative is to feed with a collapse of the mold mav be sufficient 





secondary aluminum and secondary alu 





rise! to cause cracking because the aluminun 






minum-alloy pig are likely to give ris 





to cracks. it is also claimed that so Microscopic examination has shown 





that cracks may exist at the juncture ot 








vo sets of columnar crystals in alu 
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minum alloys, and that foreign inclusions 












| may be torced into such junctures as 
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ll as between any two given columnar 























wed” 


> BS tals lig. 1 shows two fissures at 
~we ‘ | 
Rutty uncture of a set of thin and thick | 
fy mnar crystals in a_ section of the 
¥ 2 
' ~ . 
. 2 : ; 
Ly cle the method molding, ther: 
. *" . } included r mine. gating . 
} nk r cluded ramming, gating, cores | 
; ! rn hi Or course, the sand | 
4 
’ 
>» 





hould not be too wet; wet sand may 





he 
t. 


cracks and warping. The _ botton 


hoa under the flask should be placed 







the 


Sand mold for aluminun alloys 











mold 






rammed lightly and evenly. 
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other things, and on the relation of the 
Table II * area of the upper surface to that of the 


lower surtace Further the number of 


Linear Contraction of Aluminum Alloys risers required depends on the numb 
in Graphite Molds* 5 ee ee ee ee ee oe 


pends on the size of the sections. Toe 

















many risc 


2 cause the casting to be anchored in t 
eP , 
" 7 mold and prevent it from moving frec 


when shrinking 







~ Irrespective ol + ; DD p 
| ict , 
heating to too high temperature n 





ivorded il i tir ’ meta 





















alloys im general are quite hot short should be made heavy and of such siz ae ae ae ; 

The sand may be rammed loosely around that they will not solidify prior to th a ste’ . , 

the gates to prevent hanging of the cast- casting, and fillets of ample size should — PS 

ing in the mold Thin sections should be employed where the gate is attached ‘ ens “a 

be rammed more lightly than thick sec to the Casting li the gate solidifies ( 

tions In general the hardness of ram prior to the casting, it will draw from ae com - 

ming is an item governed principally by the casting and hence be likely to caust 5 phe e salle, a0 rebate 
cracks. Where cracks can be traced t : en gu et iu m 


the method of gating, an alteration oi 







j; this may often effect their eliminatior 
Cusally, that part of the casting nearest 











| to the gate is the last to solidify 
Cracks will always he less with greet 
sand cores than with dry-sand core 
ulthough if higher pouring temperatur: 
must accompany the use « 


TI green sand 


cores, this would tend to increase cracks 






unvielding as a 


rule, unless the bine resin, wil 






triboot 7 
mutes to 















RIG CRACK SHOWN IN FIG 7- MI l Chilis here chy s Aare necessar \ 
CROGRAPH, ETCHED WITH NaOH; chills placed in the wrong position in the F! SAMI 
OBLIOUE ILI 
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mold ¢ cores too heavy chills and 
xperience, but the amount of ramming too light chills Where a thin and ; ised, it Is necessary 
hy l 


power! 
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mo! 





Theoretical 







he filled 





with colder metal tl il lt rht t he Ci lled itm spher Cor . 


ections Mechanical difficulties mak The number ot rs uired = tor : a 6 ws 









uch gating impracticable n most com castme denends on ti , f the su particles (and perhay 1; , 


1ercial casting Phi sprue and header ta t tl top of th casting mons minum t wea 
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Tensile Strength of Two Aluminum Alloys sie < dinedian: ‘a er yw Prey 
92:8 Al-Cu Allo Values for 25 :8:1.75 Al-Cu-Fe All igher temperatur irnace h 

Elongat Reductior mapa E, ales R i pen-flam«y type tl ron-pot irnac 
a. sel \ dy (og we ienlecie Bcapedlca ivairnane : cindtiyipt 

a 21.800 1.25 termines t son ( nt ft amount o 


present 
When the 92:8 Al-Cu ov is 


on-pot lurnact t! Iron content 


- per cent., but if 
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CASTING; 
SIZE 


SPECIAL 


FIG. 11—CRACK IN 


ABOUT 1/3 ACTUAL 


brick linings, it will be about 0.40 to 0.75 
per cent In the same way, the silicon 
content of alloys melted in crucibles ot 
iwainst siliceous linings will be much 
higher than when melted in iron pots 
Other things being equal, therefore, it 
would be expected that the 92:8 Al-Cu 
alloy would be less likely to crack, when 
melted in iron pots than in other types 
of furnaces. 

Effect of Pouring Temperature 
Cracks in aluminum-alloy castings have 
een attributed to too high and too low 

pouring temperatures; but opinion is 
variable as to what should be regarded 

the correct pouring temperature tor 
the different commercial alloys. An alloy 
poured at a high temperature will have 

considerably greater total liquid and 
olidification shrinkage than one poured 
at a low temperature, since the total 
shrinkage is a function of the pouring 
temperature. In general, a high pouring 
temperature (which presupposes a_ high 
melting temperature) may be expected 
to cause cracking, which would not occur 
with a lower pouring temperature under 
otherwise similar conditions. A too low 


pouring temperature has been claimed to 
be the 
difficult to see 


‘ he 


st aluminum 


cracking but it 1s 


this 


cause ol 


how can be SO. 


presence of foreign inclusions in 


1] 


allOVs, 


hard 


such as. dross 


{ 


particles, so-called spots, and other 


*A. B. Norton A Hot 
chine Aluminum Alloys, 
Metal 1914), 8, 124-126 


Shortness Testing Ma 
Trans Am Inst. of 
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FIG 14 
ETCHED 


TENUOUS INTERNAL CRACK; 
WITH NaOH—X 35 
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asst ciated W ith 
later, cracks 


solid-solution 


included matter has been 
cracking. As 
in both 
alloys have a strong tendency to be inter 


included 


is explained 


eutectiferous and 


and where foreign 
located at 


tends to weaken the alloy 


granular, 


matter 1s grain boundaries (or 


elsewhere), it 


and aggravate any condition which may 
lead to cracks 

While cracks have been found in alu- 
minum-alloy castings quite free from 
foreign inclusions, they are found more 
often in unsound and dirty castings. 
Inclusions in the alloys may be avoided 


by cleanliness in charging and melting 
practice, and much of the trouble trace- 
able to cracks arising from this cause 
can be eliminated. 


The relative tendency of different alumi 


crack on casting may be 
determined by the hot 
devised by Gillett and Skillman.* 
the 


alloy at 


num alk VS to 


shortness tester, 


So far as is known, greater the 


ultimate strength of any tem- 


peratures approaching the melting point, 


and the greater the elongation, the less 





FIG 13-—CRACK IN CRANKCASE; 
ETCHED WITH NaOH; OB 
LIOQUE ILI X 8 
the tendency to crack. The ultimate 


cold 


this tendency 


strength and elongation in the can 


ot be taken as criteria ot 


nor can either of these prop ‘rties be 
considered alone. Thus, certain alumi- 
num-zinc alloys have enormous elonga 
tion at elevated temperatures but low 
strength. These alloys crack more 
readily than some aluminum-copper 
vs that have only moderate elonga- 

tion at high temperatures, but - still 
fair strength 

On the whole, the elongation may be 
regarded as a poor measure of the crack 
ing ndency and, as determined by the 
rdinary tensile strength at high tem 
peratures, it vill not reveal nece ssarily 
the presence of brittleness, even when 
present in high degree Extreme duc 
tility der ¢ ually and steadily applied 
tension may b accompanied by brittle 
ness to sudden strains or shocks 

Phe Idition of iron, nickel, or man 
ganese in relatively small percentages to 
certain light aluminum-copper alloys in- 


creases the strength markedly at elevated 


temperatures; Table III shows the effect 
r iron on the 92:8 Al-Cu alloy. » The 
addition of 1 to 3 per cent nickel to 
aluminum-copper alloys containing 8 to 
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FIG. 12—PART OF CRACK SHOWN IN 
FIG. 11; ETCHED WITH NaOH; 
OBLIQUE ILL 4 
12 per cent copper markedly improves 
the strength both in the cold and at ele 
vated temperatures. The alloy 86:12:2 
Al-Cu-Ni has an ultimate strength of 
about 20,000 th. per sq. in. at 250 degrees 
Cent. which is about the same as that 
of the alloy 85:14:1 Al-Cu-Mn. This 


may be compared with 14,000 Ib. for the 
alloy 88:12 Al-Cu and with 13,000 Ib. for 


the alloy 91:7:1:1: Al-Cu-Sn-Zn, both 
at 250 degrees Cent. 

To sum up; alloys that have fairly 
good strength at high temperatures are 
less likely to crack than those which 
are weak, but this property must be 


correlated with the contraction in volume 
Thus, although the strength of one alloy 


at, say 500 degrees Cent. is considerably 


greater than that of another alloy, but 
the contraction in volume is substantially 
greater, the tendency to crack in the 
first alloy might be much greater than 


that in the second alloy. 


The metallography of cracks may be 
conveniently by 


The 


described are a few from a large number 


discussed reference to 


several typical cases. cases here 


1? samples submitted to the U. S. bureau 


t mines 


Cracked Housing 
The first case is the occurrence of 
cracks in certain lots of vacuum-cleaner 


housings made in the 90:10 Al-Cu alloy. 


The charge consisted of all-primary alu 





minum pig plus 50:50 Al-Cu alloy. When 
the job was first put into production 
the castings were found to be cracked 
, rie: \ i 
| , ™’, : xd “.. 
— - ww | 
: . . ~~ 
3 ¢t S _ aia 
. ow ‘ « 
> aet ow *% >, 
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FIG. 15—EDGE 
ETCHED 


OF CRACK IN 


FIG 13: 
WITH NaOH 5 


X 15 
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FIG. 
( 


16—INTERGRANULAR CRACK IN 
HILL-CAST 92:8 Al-Cu ALLOY; 
ETCHED WITH NaOH; OBLIQUE 
ILL.—X ABOUT 2 
badly, but at the end of the third or 
fourth day, after the foundry scrap, de- 
etc., were in circulation, 
cracking The 
the alloy had increased materially after 


tectives, gates, 


ceased. iron content of 


repeated remeltings (iron-pot 
employed), so the cracks were attributed 
to lack of iron in the alloy. Figs. 2 and 
3 show the appearance of two cracks in a 
Fig. 4 shows the inter- 
character of the crack in Fig. 
the 
Fig. 5 


housing, while 
granular 
3—the boundaries of 


the 


crack follows 


the large grains. shows ap- 
pearance ot part of the crack in Fig. 4, 
6 indicates a tendency for the 


the 


while Fig. 
crack to 


boundaries of 


follow’ along 


the small grains. 

The second case is a sample taken in 
the production of an_ eight-cylinder 
crankcase for a standard motor car made 


with the 92:8 Al-Cu alloy. Fig. 7 shows 


tine crack a, and Fig. 8 shows 
i draw b on the opposite side at the 
juncture of a thin and a thick section. 
Fig. 9 shows that the tendency of the 


crack is to be intergranular 


ilthough parts of it appeared to be inter- 


largely, 


granular also. Fig. 10 shows the micro 
scopic appearance oft the crack at one 
pomt, 

Fig. 11 shows the appearance of the 
crack a in a piece cut from the top of a 
specialty casting made of 92:8 Al-Cu 


alloy, while Fig. 12 shows a part of the 
crack 


This 


etched section. 


the 


in a polished and 


crack did not follow grain 
boundaries and the path of the crack was 
both 


with no 


quite indiscriminate, being inter- 


granular and intragranular, par- 





FIG. 18—CRACK SHOWN IN 


FIG. 17 
WITH ETCHED NaOH—X 75 


practice 
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ticular tendency toward any particular 
path. This particular crack was _ attri- 
buted to hanging in the mold, because 


of too hard ramming of the sand around 
the pouring gate. 

A sample taken from a crankcase for 
a twelve-cylinder motor, made of the 
91:8:1 Al-Cu-Fe alloy is shown in Fig. 
13. No definite cause could be ascribed 
for this particular crack. Fig. 14 
the interior of 
corresponding to the 
The grain size of the 
large, the crack had a 
fairly pronounced tendency to follow an 


shi WS 
the 
lines it 


a tenuous crack in 
section, 
13. 


was 


Fig. gross 


alloy and 


intergranular path. Fig. 15 shows the 
edge of the crack in Fig. 13 at higher 
magnification; at this point, the crack 
wag fairly smooth and ran parallel to 
the eutectic stringers. 


Some 


Miscellaneous Cases 


A number of experiments have been 








FIG. 17—INTERGRANULAR CRACK IN 
CHILL-CAST 85:3:12, Al-Cu-Zn ALLOY; 
WITH ETCHED NaOH; OBLIQUE 
ILL.—X ABOUT 2 


alloy, as indicated by the differential 


etching. 


In considering the occurrence of cracks 
in aluminum-alloy castings, the question 
naturally arises. Is the crack  inter- 
granular or intragranular? On theoretical 
grounds, it would be expected that a 
crack caused by stresses at high tem- 
peratures would follow the grain 
boundaries both in eutectiferous and in 





eutectic 











made to produce cracks at will in various solid-solution alloys While it is not 
Table IV 
Tensile Properties of Aluminum-Zinc Alloys 
Temperature, Yield Point, Pounds per Ultimate Strength, Elongation, 
Degrees Cent Square Inch Pounds per Square Inch Per Cent 
Values for 80:20 Al-Zn alloy 
100 22,800 28,040 18.0 
250 10,380 10,380 28.5 
300 7,480 7,480 28.0 
400 1,880 1,880 92.0 
500 780 780 92.5 
595 700 700 130.0 
Values for 74:26 Al-Zn alloy 
150 26,260 35,280 15.5 
200 21,140 21,140 11.5 
250 13,500 13,500 21.5 
300 8,160 8,160 28.5 
400 2,680 2,680 48.0 
Based on Rosenhain and Archbutt 
alloys under definite conditions, but prin necessary here to deal at length with 


an annular- ring cast 


metal 


cipally by pouring 


ing in a chill mold around a core. 


The 


ments 


complete results of these experi 


are not yet in hand, but a few 


of the results show the tendency toward 
Although a 
for determining the crack 


intergranular cracking. 
crude method 
ing tendency in different alloys, pouring 
a casting in the form of an annular ring 
the 


casting qualities of aluminum alloys. It 


method of determining die 


Ss one 


been shown by preliminary 
that 
this test varies with the alloy used and 


with the 


has 


experi 
ments the tendency to crack under 
pouring temperature for a given 


annular-ring mold. 


Fig 16 crack 
in the 92:8 Al-Cu alloy poured in a small 
at 900 Cent. 


macrograph 


shows an intergranular 


unnular-ring mold degrees 
of a= similar 
casting poured in the 85:3:12 Al-Cu-Zn 

870 degrees Cent.: the 
path of the crack is 
Figs. 18 


two points in 


Fig. 17 is a 
alloy at inter 

quite 
19 are 
Fig. 17 


showing that the path of fissure follows 


granular 


plainly shown. and 


micrographs of 


the boundaries of the large grains of the 


the freezing of alloys of different types, 


in the case of an eutectiferous alloy a 


sufhcient stress at high temperatures will 


cause fracture through the eutectic areas. 
At a sufficiently high temperature, the 
eutectic will be liquid when the matrix 


of the alloy is still solid, and under stress 


weak 


the fracture will occur through the 











FIG. 19 
OTHER 


SAME AS FIG. 18, BUT AT AN- 
PLACE; ETCHED WITH 
NaQH—X 75 
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Since eutecti ire brittle it grain size was quite large and that th any defimte rules for themygeThe ex 





be expected that — the fracture cracks passed along the boundaries of!  pedient of experimental 1 ing, is 
































take place through them rather the large grams In the eutectiferous suggested by Traphagen*, is uable in 
than through the matrix owing to cor 92:8 Al-Cu alloy, it is not to be supposed letermining the most suitabl ethod to 
Cth r to stresse it lower tempera that the eutectic is segregated entirely at molding a given casting, with particular 
; the boundaries of — th lara (macré reference to gating, risers, and = chill 
he ca ” meta ( copic) gra but each of the large Too hard ramming should be avoided 
ition alle crack vould be expect oral will | ound, on microscope ind the required hardness of molds may 
the grain boundar amination, to ¢ ist of a number of be determined experimentally where ex 
*h the amorphous cement tl maller gran irrounded | the eutecti perience is a nsufficient euide ry 
tre ’ at high temp tut \ crack ma pass through a large gram yates should bye al ample SIZ il 
emperature ceeed t ( nu aith respect ittache correct t tt cast th 
temperat , I vil u larg at yRere poss 
é ; ; , , 9 10 commendec th permit. the neta 
{ 7 it The cont \ ne Is a fixed ent u dowith t ist’ distu 
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‘ temperature ' morphou ive ’ EXCESS] lara contraction wu Much the ditheult experienced 
Kt ul th ( tallin lun } ’ voided tor the pre cracking 1 traceable to th core ml 
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the metal, and the znc torms a dross 





n the surface. It then can be re- 


means of a perforated ladle 
addition of a little 
the molten 


moved by 


rhe sal ammoniac 


» the surface of metal, with 


ontinued skimming, will in time, re 


move all the zinc. In pouring the bear 


gs the addition of a small piece o1 
the metal in the ladle, just be 


rosin to 
larity ti hbabbitt 


fluidly 


re pouring, will « 


nd assist it to mor 


| it 


ng the antimony to 15 per cent at th 


run 


alloy will be improved hy rats 


xpense of the lead is it W hen ¢ 
rm im analysis to we kn 
dard artit m l 


Swab Causes Holes when 
Used Too Freely 


} nawg t wf 
d 
ug and MN chu ( t 
t tv a ! ray fi ! a 
F }; app , ch mld 
‘ pa ular reference to th 
ma iia ar, us ! 
hers it awa Tl] 
s ti hub and a seqme 
/ / ar, } 
dia ead oT 
surfa 
87 f 
52 2c 
! 37 Of / j 
P ru , 
f ; J .Y 
vl ) added 
pr 
f pl hj j 
, 
re oles oO cage oO tine u ved 
‘ the ( stingy ire iused by the 
on ibe il list ol wate! hen swab 
mung the patterns preparatory to with 
drawing them from. the old Wi 
suggest a more = sparing ise of the 
swab. or the use of kerosine oil in 
stead ot water on this part ot the 
old Sometimes dusting parting ma 
terial over the patterns atter they have 
cl swabbed tollowed ) blowing 
off agai will dry the sand suffieient 
to permit the liquid metal to rest 
netl instead of sputtering and en 
tral nye stean vhich produces the 
oles 
Ph owe peat . ot rong 
tl the ct our s s pure 
old ey dithecult lt the metal Was 
erated in the turna the holes would 
pear in other parts as well as im 
the particular place where now found 
r section where the holes are found, 
s the place where naturally the first 


ab tull of water would be apphed 


molder, and it 1s simp getting 


share ot Va 


than its 
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Excess Zinc Will Ruin 
Manganese Bronze 


Return gates and scrap from cur man- 
ganese bronse castings amounts tf ! 
msiderable atem, but when we use tt 
make ther manganese bronse cast 
i § ve pin l that thr fmwice n lted my al 
is ficu and hia IN strenat Hi ¢ 
cw revi ti ” ! is 
i econd time 
Nothing that Cal by added vill co 
vert rotten manganese bronze to go | 
metal li the metal shows good tensil 
ind elongation the first nelt th 
somethime 1 radically yrons vith tl 
Wyaniin 1! vhich it 1 handled thr cr 
mid time hi emelt ite wd scrap 
metal should produ cast th 
econd melt just la the first 
nd some time tt red om 
1 the tel sile ! ‘ exchal 
longation Are you addins Thr the 
remelt If so, how much xc m 
make the metal mitt cCVvel 
uUanititi as low . ] | ( It Prol 
the melt ses that certa p 
porto ) the cc Na volat ed du 
he fi t meit nal compensat ( 
this conditior idd rou mea ! 
econd melt and th esult ittle 
metal \ chemi i i ct il 
to determine the amount « ne 
to by added to the clk } f 
hould be anal zed, Lis the casting 
poured trom the first melt of the ingot 
vith special reicrence to thre 11 col 
tent and after a number of analyses have 
beet mack it wall be pas ible to determ 
ine the loss and the proper addition can 


Melting methods 


Sate to gage 


he made to the remelt 


difter widely and it never is 


ail lossc bh rsons 


experienc 


An analysis of metal will un 


conditiot 


Blister Forms on Alumi- 
num Castings 


Ih «¢ rs mari mina Siceru 

fle f | } r / 
s ‘ Cslich j it fia é 

! / if > 

( , ‘ ti d j ! 

op iroft 
, 

/ ! } Thi j § 

} f tifferent tim 


Pini 


| Xamimatron ot ‘ isting shows that 
the parts tarthest removed from. the 
gate are clean and ind, the dross and 
defects are all concentrated around the 
part wher the asting was gated 
\luminum is a drossy, sluggish metal, 


] > ] _— . 
a tr it is « pped into any compara 
vely massive section like this boss. th 
es t \\ he nore ! less dr Ss \< 
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the castings Tat | mie 
*this method of gating, it is time 1 nak 
a change One suggestio . » us 
small horn gate under tl TH 
mnect the horn gate t 1 runner long 
enough t ring thre s ! 
Tin ( ds I h i 1s . 
‘ Lun m 
i! ie tlo t , | 
oid shrinkag« 
lave ed 
Ww crmesr o i 
rt ome I i 
‘ ‘ 
‘ +} 
i\ 
ttle i < I 
i Te 4 
Die C ° Alloy 
ie Casting OJ 
Alu 1 
ne be ve i ‘ 
ertat } ad rn " " 
most hed 
Ieaend \ 
( opp (nH) 
\lumi (tn) 


iron 1a 
Add the iro t n plat 
the 


} 
the aluminu 


( lippings to 


\ with 


To Harden and Deoxidize 
Nickel Alloys 


I] maki 
rimatel — {} 
i rel 23 [ 2 Z 
We would j 
cad wi f 
vl l ‘ 
l¢ rid 
Lead Irequent 1D 
the machining qualit ch copp 
alloys The alloy 
the addition of 1 
ild 0 idly 
cent «al dl Ca ( 
iry li tiffness ‘ ‘ 
, 
be dded thi Pp I Na cia] 
rom i} 1 ] . 1) ) 
XX at ted wit! ‘ } ‘ 
ore tiffess 1 btaime 
whiter the alloy a well " ae ‘ 
hut car must lye KETCISe ' vdd 
more than the met ca p. othe 
Vis it ceregat hap 
intensely hard nodules Manganese cop 
per 1s a deoxidizer frequent] ised witl 
copper-nickel allove rom 2 to 4 ounes 
per 100 pounds of Heov hould suffices 








casting can be minimized through 


which the problem was 


st mold, a little 


able to analyze the situation 






Making Malleable Castings-III 


Tests Show Effect of Size of Gates in Distribution of Metal—Small Percentages 
of Chromium Shown To Have Marked Influence on Malleable 
Iron—-Causes of Picture Frame Structure 


BY ENRIQUE TOUCEDA 





in accordance with what is disclosed by 
the short-pouring test, and the runners 
so tapered that the flow of metal will 
ve more evenly distributed to each in 
dividual pattern in the flask, to the end 
lat each one will be taking the metal 
as rapidly as the other. The casting 
shown in Fig. 10 is an eloquent. testi- 


monial of the length to which the found 


er 1s willing to go in his effort to 
insure the integrity of the casting. In 
this case the risers weigh more than 
the casting, but in addition to this 


expedient permission was obtained to 
place a strap on the casting shown at 


Al, leading from the gate of each of the 






was supposed to be 


from metal poured fairly 








WHEELS MADE BY POURING LIMITED 


short-pouring 
In the case of all of these tests the molds 
were carefully 
before the molten metal was poured into 
Lack of time has prevented the au 
thor ‘securing such patterns as might have 
illustrated in a more exaggerated manner 
what he has attempted to set forth, while 


the cases he is submitting 


periments showed vital necessity 


OF METAL INTO THE MOLD 


heads upward towards the _ fillet, 
wl reby a wide channel, for the metal 
to reach the top ol the casting, is as- 
sured. In this manner the formation of 
a shrink at the fillet, where the smallest 
diameter swells gradually into the larger 
one, is prevented. Even with the pre 
cautions referred to a light shrink will 
be found occasionally in the section di 
rectly opposite a sharp corner. If per 
mission could be obtained to round 
off this corner it would result in the dis 
appearance of the shrink. In taking on 
new work the founder should not only 
experiment with the pattern until he 
has satisfied himself through the break- 
ing up of the hard-iron castings, that 
shrink is absent and that he has ascer- 
tained the best method of gating and 
heading the casting, but after he has 


finally arrived at this decision he should 





O/0 


inter-relation, actually, as far 


as practical work is concern 
sarily complicate the proposi 


ments balanced a silicon con- 


resolved into a silico-ferrite 


strength and ductility of 
weakened by high total carbon, and that 


The limit to which this safely 
or increasing the tendency of the cast- 
ings to crack or check on cooling to 
objectionable 
approximately 
in no sense detrimental up to 0.20 per 


the adjustment of these three elements 
at these percentages, they can be elim- 
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appear possible to obtain a true frame, 
while, on the other hand, the presence 
of a decarbonized suria rit does 
not appear to act to produ Irame 
except under cert 

be touched upon he onclusions 
that follow may 

may not. It 

practice to heat 

metal in a 

ing oven 


bonizing the 





THE LOWER CASTINGS ON THE LEFT WERE NOT AS WELL SUPPLIED The sam 
WITH METAL AS THE OTHERS grav-iron. a 
ing is stripped 
inated from the problem and the dis- ritic rim and normally-structured core posed to the an 
turbing clements considered to be sul- a partition ring of pearlite. Just why This is true also 
phur and manganese only so r as. low silicon-manganese mixturs will if they are not stripped 
these five elements are concerned. produce an iron having this tendency, ature, for, as there is 
While it is not difficult to purchase and just why a high sulphur iron with some _ decarbonization 


low-sulphur pig and fairly low-sulphur 





scrap, it is getting increasingly difh 
cult to secure low-sulphur fuel. Also 
in some localities it is rather difficult 
to purchase .pig with a manganese as 
low as is desirabk 
Che question, then, really resolves 
itself into what are the permissible 
limits for sulphur and manganes« 
While it generally conceded that 
these elements should be present im 
atom proportion to torm Manganest 
sulphide, the author has seen many in 
stances in which the product was ex 
cellent where this was not the case 
Based upon data obtained from the immer “aa 
testing of many test bars, the author FIG. 8—LITTLE DIFFERENCE CAN BE NOTED IN THE CASTINGS 
would state that with a sulphur con- 
tent between the limits of 0.05 and insufficient manganese will do the nm that account under 


0.08 per cent it is safe to use a man- same, the author does not know; but Assuming then hat all hard-iron 


ganese content between the limits of he does know that such is the case, castings have a partial decarbonized 
0.20 and 0.30 per cent, with the rec- and that when the metal is in this con- gurface prior to being heat treated. it 


is certain also that the hotter the iron 





as it enters the mold the more com 
piete and the deeper will be this de 
carbonized surface If the practice is 
such that the molten metal is given a 
high degree of superheat in order that 
it can be distributed in large ladles 


the molds first poured will have a 





deeper decarbonized surface than those 





FIG. 7—THE GATES SUPPLIED METAL TO THESE CASTINGS EVENLY last poured, and are liable to develop 
Irames. 
ommendation to avoid using, coinci- dition not only is the material hard Now, while it is essential that a de 
dentally. the high limit for manganese to machine but that probably it will carbonized surface must be in exist 
with the low one for sulphur, and con- fail in service. In the absence of a ence before a frame can be produced, 
trarywise. The manganese should be decarbonized surface ring it does not it is the author's belief that it is the 
increased with increase in sulphur, and 
with the latter at 0.12 per cent it 
should lie between 0.34 and 0.40 per 
cent However, it happens, that at 
this percentage of sulphur the metal 
has a frame-producing tendency, by 
which is meant that upon annealing 
the carbon, instead of diffusing out of 
the iron in a manner that will leave 





a decarbonized surface rim of ferrite, 


surrounding a core of normal struc: —CASTINGS FARTHEST FROM THE GATE DID NOT RECEIVE TH! 
ture, there will exist between the fer- METAL AS QUICKLY AS THE OTHERS 
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both from the standpoint of machine 


ability as 
shock 
It can be 


well as  untrustworthiness 


under 


stated that the ease with 


which malleable cast iron can be 


machined is its most valuable asset, 


and anv defect in th product that 


operates to retard the speed with 


vhich 1 can be machined 1s _ftatal 


‘T he 


casting 


framed 
the 


the 


Of all ot 


worst detects ars 


two 


and the shrink. 


which these castings are 


the 


troubles to 


eir, the shrink 1s by tar most 


and the hardest to com 


W hile it 


hard ( 


troub esorne 


bat one time the really 


asting—the one ‘ was hard 


FROM 
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all details of works practice had been 


carried out it was 


had 


particular 


orrectly 


that unintentionally, he been mis- 


informed In the case now 


suggested by the 
the 


assume 


reterred to it 
that if 


had 


Was 


management this was auth 


or’s thought he better the 


responsibility ior trial air-furnact 


heat and 
This 


result 


subsequent heat tres 


suggestion was adopted 


; 1] 


that in spite ol ill prec 


no Was found 


the 


long 


mprovement 
W hile 


lo! a 


tracture author had been 


acquainted tim 


etfects ot chromium 


rHE CASTING 


ASTING SIMILAR TO 


constant 

such cast 

How 
silicon, sulphur 
and = carbon 


ide al 


and 


propor tion 
the heat 
entirely 


still 


nl an 


and 


hnanner 


certain circum 


produced that will have a 


racture and be hard to ma 


chine Just what operated to. bring 


such a condition remained a 


ibout 


the author for long time, 


fact that in 


Invsteryv to 
owing principally to the 
instances in his 


that 


many experience he 


found whet claimed that 


if was 


soon is 


ained notwithstanding 


; 
the process 


t 


that etal ot 


been sateguarded the castings 


abnormal in fracture, the 


product was examined this el 


ment which was tound 


present 


found that hard = castings 


can be produced by the presence in 


the mixture of minute percentages of! 


chromium, particularly if the annealing 


temperature is higher than normal 


Not only wil less than 0.1 


cent 


dis¢ overed” 


produce an abnorma 


this will be accompanied 


nomenon the explanatior 


proved baffling until 


one ot thie 


cats 


avo 


was engaged in the production ¢ 


railway castings CW 


drawn late in tl 


\ S 


mtendent was 


the 


supe! 
tain quality 
broke the test 
castings that 
the tracture wa 
fed that all wa 
nw Morning 


started the 


on the 

, 

were KI 
perintendent 

were steely In 

particular castings 


( nd ] ad bee Nn 


one 
other Che 


and as 


ed but the author 


was called to the there 


happ« ned o be vailable some test 


trom this heat that 


could be 
to a 
Fahr 
pertectly 


bars positively 


these were heated 


identified 


temperature al 300 degrees 


out 


and, when broken showed a 


normal fracture but when 


cooled to the atmosphere and 


broken 


this time 


again 


the fracture was steely. From 


ona tew Ca ot this 
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ASTING SO 


ro 


authors attentiol 


phenomenon reé¢ 


but the cause of the 


maine i mystery some time ago it 
occurred to the author that, in view 
of the curious effects of chromium on 
the fracture, possibly this element was 
the cause of this phenomenon also 
Without entering into detail as to the 
complete investigation made, it can 
be stated that the iuthor has been 
unable to bring about this condition 
in the absence of chromium, but that 
when exceedingly small percentages 
of tl element are present this pe- 
culiarit exists. It also appears that 
the evil effects of chromium are mad 
more manifest the higher the temper 
ature From the foregoing it appears 
that at atmospheric temperature the 


effect of chromium is to embrittle ter 
rite. while at a somewhat higher temp 
erature sav mm the vicinity of 400 
degrees ahr the ferrite regains its 
ductility 

Anvone vho has secn i Bul il ] 
multiautomatic machine tool at work 
taking cuts ™% inch thick at 150, and 
light nishing cuts at 250 teet per 
minute machining a casting as _ tast 


PRODUCE 





NI 


\RLY 


DESIGNED THAT IT IS IMPOS 
IT ENTIRELY SOUND 
the ope t« ( }D one nh p 
nd remove another that 1s_ timished 
ppre te hat t means if b 
( nee one oO thes castings contams 
sh 1! the path ot the tool [he 
tor etup <¢ one oO these machine S 
1 ot ( oO plished short ot some 
- 4 ho S ’ oss otf time hat w 
not be tolerated 
In ord that the difficulties of the 
situation ma e appreciated, Fig 13 
rep! l ed sho l cast re ron 
wl ] o sections Nave een cut. One 
( s ne th the center of th 
| ad t d thre igh i sectio Ol tit 
ifor thickness In the etched se 
ti show! LpbovVve the casting, it cat! 
seen that there 1s an entire absence: 
shrink \bout 90 degrees trom this 
her section was machined from 
ot the casting whose sections are 
| disproportionat: Che various 
sh spots are plainly visible, and to 
tho » have made a study of shrink 
he for their presence should be 
leat 
} ( ir casting could he gated 
nd hea almost anv manner, with 
iulmost ount of etal, with little 
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FIG 6—ET D SE 


Is 


CASTING 
ENTIRELY 


FED 


BY TWO RISERS—NOTE THE 
SOLID 
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soundness in this par- 


thickening 


hope tor « omple te 


section, while a slight 


ticular 

up of the narrow neck, just above the 
largest shrink and the removal of some 
metal from the very heavy section to 


which it is attached would 


founder to make a solid casting, pro 
vided also some slight modification 1 
the cast ot othe sections Was Nn ice 
ig 14 reters to a sll la casting but 


cut at other sections Fig. 15 furthe 
1 nates this 1 itter 5 we is the 
t that it 1s » to the malleable-iro 
cit t« protect hi selt d his 
( str hy re sing ? n ke ( tit <S 
, 
nat re clé re = F ( 
ct hibit sou ss In Fig. le 
S 1 et ed s ( ot } fota 
cast 1 t » risers | his case 
cr t . it ess — if t ( 
( ti t 1 cast ) \ aetT 
Toor 1 S cl ) not t i a cf 
th heads to the fillet it the neck « 
t} casti which ta itated nd de 
vertect the feeding at the fillet 
onclus! } } nth ’ ‘ ’ 1 
in conclusion, tne autho ould 


that the 


the I 


fdture for this industr 


nited States is 


most pro Ss 
ing lhe manufacturers e determin 
ed that they ire gomg to et out 
of the product in the way of tenacit 
ductility, and shock resisting prop 
ties that investigation and improved 
apparatus can make possible \r 
metal possessing the best machining 
properties of any ferrous product and 
having an average ultimate strength 


exceeding 57.000 pounds r 


per Square 
inch, a yield point approximating 36 
000 pounds per square inch, accom 
panied by an elongation that easil 
can be made to average day in and 
day out, at least 20 per cent, has 
future that is encouraging. Americans 
would all welcome the aid and co-op 
eration of the many noted British 
metallurgists 
While the author has experimented 
with some of the ferrous additions, no 
results were obtained that have given 
promise ot an improvement ot pro 
duct All of the deoxidizers have 
been tried, and in no case has a1 im 
provement tollowed their us¢ It 1S 


the American hope that British scien 


tists 1 in the near future develop 
some provement in the process that 
will serve to make an excellent pro 
duct | better 


Builds New Foundry 


A toundry has been added to the plant 


of the Fitchburg Screen Plate Co., 
Fitchburg, Mass., and castings for paper 
mills will be made a specialty. The com 
pany has been a manutacturer of screen 
plates for paper mills. Walter S. Hall 
is treasurer and general manager. 
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Another method which has been found that labor is nefhcient 


| 
the labor costs nl pl ject cannot 


Hard to Match Patterns “*' | 
P of great assistance in securing accuracy that 
on Single Plates of location consists in laying a sheet of be figured much lower than in this 


fairly stiff paper on the first plate. The country. 


laid out on 


1 
i 


° ‘enter ' omwde 11 " 
castings center and ol ] are 
the paper instance. After 


+} . | . + 
1¢ en al m tne 


with interest an article by 
Raymond H. Sullivan published in the 
June 15th issue “OUNDRY describ- P@Pet with 
he manufacture of tl lass of cast- “ sharp knife 
& Towne 
nolds we 

to those 
‘ompany- 

we ex- 


in making 


] 


Il 


Effects Business Change 
R. D. MacMill lec manager i tl 
Wm. H. Ranl 


S we 
partic- 

| + > 
piates, 
ith the 


corners 


Carbide 


president and genera 
by side Howe 0. wi Welding Firm Expands 
I ‘ Road 4 =~ ( 34? M idison 


Lar Q " 
( ( 


upper sur- 
Ave., New York, has under way a system 


id as many 
nN which Wi add S¢ veral 


red neces- exnanst 
Sites have 


_and trans- Studies Possibilities of ew plan uipmet 
eh plates . . I urchas or an a len plant 
Foreign Field ae aN : aeeiih lei 


Henry Harnischfeger, president of th plant 


suitable points 
and then the 
the 


com 


through 
Pawling & Harnischfeger Co., Milwau 


plates and located 
SIN last two 


and kee, has just returned from a 


patterns are 
around the world. Mr pleted oxyg 


accurately center 
guide lines been lo- months’ tour 
cated the i Harnischfeger visited Japan, China, the ngham 
addition a Philippine Islands, India and_ several are 
European countries. The object of th \ along rr th plant 

burgh In ad 


at Milwauke« 


scribed ( 
small center punch mark is placed on 
rn and similar mark placed trip was the investigation ot business 


point on the plate. conditions and possibilities in the Fi ution to these new nt installations the 
Che patterns then are all laid to one East, particularly in Japan, China ; I 
bench after which they are India, where his company has a num aes Ue Sl ' arged in Buffalo 


corresponding 
cilities r producing oxygen 


side on the 

taken in turn one at a time and clamped ber of branches timated cost of 
outlined posi he plate. A Mr. Harnischfeger found these cou ropo sions over half a 
slightly smaller than the » used tries suffering from the effects of the 
world-wide business 


de pression, 


in forming the holes ° ; 
employed t a large over stock nateri: | Finds Etching Reazent 
holes kinds must be 1 i I | A reagent consisting of an aqueous 


holes into tl plate fter 
} } . the tterns lie ill be 1 led mtrar\ . , . 
lave Dee! 1 ti ) he patterns plies will be needed Ontla solution of ammonium persuly 
Is a growing mat been found 


tl 


and attached general opinion there wy the } au of standards 
East tor labor-saving to reveal most of . 


ire replaced on 
uns of suitable screws pro- ket in the Far 


l 


1ea- 
ordi- 


etch- 


firmly by me: 
It is un- machinery of all kinds This is due to tures of iron and 


fact that labor conditions are slowly narily are revealed 


vided with counters 
necessary to add li greatest the 
care and accuracy must be observed in reaching a point where costs of con The new reagent h ad- 
two struction and manufacture are not too antage otf not’ spoilin | | imen 


the patterns so that the 
spite of the fact for further examination 


locating 
ll coincide entirely high Furthermore, in 


halves of the mold wi 








Gears Affect Ladle Operation 


Trace Direct Relation of Different Types of Gearing To Ease in Handling and 
Safety Compare Worm, Spur and Helical Worm Gears-——Points 





on Care of Equipment Emphasized 


BY A. W. GREGG 
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get to rT carne i P . . + " ft WT ; 
Cl 1} verTne¢ vhich Ws r¢ | : >4 OO i reature oO 
1) sult qual ’ 
ec! . , ia mar m th time has ree t subst RCA hanism es the ict ft 
t 1 sultet , 
{ > Ll | | ’ thy ; + . 
Pa ne tuttio ‘ cut tooth gears and cut sala th st two types describ 
! wh iT ( eTrcised + hot mo . . _— on . 
| worn I cas Che gear re Ss corn the i Is S s mounted o the t 
t motio s present m= the niOt , eael 
lad! pact desig: ind is fitted with bevel n1o ind has no attachment to 
dangerous dart or the adit . . ne ha oe ma nm : ee Fs 
a | piniot which allow the extension of ail except through a sliding suppo 
rly? pourri 4 iused \ the ‘ * ‘ o e "Tle; ~~ . —_— . teen 1 . 
eel 1 1] the handwheel shaft at right angles his results in making th tit 
t meta us usually re : ° ina Pane , mee = naan 
— 7 ’ When the gearing is in good cond mechanism an independent unit, a 
splash ot molt neta . lionmer t ; 
tion and perfect alignment it permits the alignment of the gears is not a 
cause serious imyjury to fected by , 1 or bowl 
a smooth and easy turning action which ‘ected by distortion of bail or bowl 
. 2 | , , — sumed 1 
r presented t t Rochester aftords good control of the stream y wear on he trunnion journals 
° the American “= drymen's of metal flowing from the ladle to the [The gear combination has an efh 
title , rhe it 
ner Harvey, 1 mold. One of the greatest advantages ciency about 33 per cent higher tha 
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disadvantage 


of the gear tra 


unless in pet 
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13, 


August 


the and is seli-locking 


of 


worn 
the 


through 


that of 


Because ob- 


the 


balanced thrust 
the 


smooth 


tained helical gears 


is and 


The 


range 


requires 
gearing per- 
speeds 
the 


dit 


turning action 
little 
mits 
to be 
helical 


ferent 


power. helical 


a wide of tipping 


obtained, by interchanging 


gearing with another set of 


helix angles 


shows the gear ratios ordi 


ladles of 


Fig 
narily 


used for from 1500 to 


rm and 


40,000 pounds capacity for wi 


helical worm types The ratio is 


termined primarily by the size ot 


the 

+ oe 
S eC 
handwheel 
the 


and desired speed ot pour 


he 


Fig. 2 1 


adle 


ratio as used in 


number of revolutions 
ior 


ladle. 


shown § fc 


one complete 


ot the 


revolution of Four different 


ratios ars rr each size of 
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riG rHE CURVES SHOW THE TUR 
6 ING MOMENTS OF A TON LADLI 
\40 
\ ee ee a oo the ladle in pouring direction and th 
effort required to right the ladle fron 
120 iny position must be considered I 
ol curve No. 1, Fig. 3, the moment is du 
to eccentricity of metal: No. 2 dude t 
100+ trunnion friction, weight of ladle only 
) No. 3, due to eccentricity of ladle: No. 4 
° due to trunnion friction, weight of ladk 
-— OF only; No. 5, total of these moments. 
7 $y moving the trunnion one inc! 
7 upward, the moment required to right 
S 0 ‘ ° the ladle is decreased about 8000 inch 
© sp} - j a a betes Worm Gearing pounds with the ladle at 30 degrees 
40 Helical Gearing while the effort required to tip the 
i. 7 “4: . ladle in the pouring direction is 
a t { + : Gear Ratios Available creased about 8000 inch-pounds at 4 
20 | | = L _ | | | degrees. Lowering the  trunnio: 
i inch, reverses the conditions; that is 
10+-— 4 | j } t the moment required to right the 
p i | i | } | | ladle at 30 degrees is increased 8000 
20998 ss Fe & S Ss = = inch-pounds and the moment to tip 
NooOS Se = Ss x vt Ss Ss = S s the ladle in pouring direction is dé 
Capacity of Ladle creased about 8000 inch-pounds at 4 
degrees Thirty degrees is the angk 
Fie RATIOS FOR GEARS ON LADLES } 
Which HAVE FROM 1500 TO 40,06 
POUNDS CAPACITY 
ladle with the helical gearing and one 
ratio for each size with worm 
[The location of the trunnion is a 
matter of importance in the design 
ff any ladle. The customary practice 
is to place the trunnion at practically 
the center of gravity of metal and 
ladle in an upright position. Fig. 3 
shows the turning moments otf a 
10-ton ladle at various angles The 7 
rves show the moments due _ to 
tion, eccentricity Ol ladle and metal 
nd also the total moment. These 
irves§ are based on the results. ob- 
tained in a series of tests conducted 
determine trunnion location for Z 
vhich two factors must be taken into 
teenie The effort required to tip FIG. 4—TYPICAL SPUR GEAR EQUIPMENT WHICH TIPS THE LADLE 
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at which tthe greatest effort is nec- 
essary to right the ladle and 45 de- 
grees the angle at which the greatest 


effort is required to tilt it in pouring 
direction. 

The force required on the handwheel 
the described may be cal- 
culated the 


for ladle as 
by dividing 
the 

constant, 


angle 
angle by 
This 
is known as the 
530 for helical and spur gearing, and 


for any 
that 


shown 


moment at gearing 


constant which 


moment ratio, is 


400 for worm gearing. The _ result 
M t l 
PPLICATION of metal faced 
cores practiced by _ Pr. 
Greenhow at the plant of the 
United States Cast Iron Pipe 

Co., Cincinnati in 1910 and 1911 sug 

gested the practicability of the same 

idea in the production of automobil 


The method on which he 


claim 


cylinders. 


has based a for a patent has 


been applied at the plant of the Buick 
Motor Co., Flint, Mich., where he has 


been general foundry 


superintendent 
The claim 
| 


principie Ol 


for the past five years 


that the 
either in_ th 


is not advanced 
employing iron mserts 
iron in th 


j thay ] 


mold or the core to cause 


casting to set rapidly and thus Close 
the gra s original Phe patent 
claim 5 vased oO the method ) ip 
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is derived by taking into account the 
the the 
efficiency and the gear ratio. 
at 45 degrees for a 10-ton hel- 


gearing 
For ex- 


size of handwheel, 


ample; 


ical geared ladle, the total moment is 
21,000 inch-pounds and the force re- 
quired on tthe hand wheel is 21,000 
divided by 530 or approximately 40 


This based on 


bearings. 


pounds. calculation is 
dry 

Other points of importance in ladle 
the of ttrunnion and 


should be of mild 


design are 


Both 


types 


bail. rolled 


Faced Cores 


plication and also on the _ preparation 
employed to cover the metal face of 
the core’ to prevent the metal from 
chilling 

About two years ago Mr. Green- 
how started a series of tests with a 
view of determining whether or not 
it was possible to regulate his gray 
iron mixture to give a uniform. hard- 
ness in the metal forming automobile 
cylinder barrels These mixtures 
varied over a wide range, but the re 
sults were unsatisfactory Test block 
samples although poured from _ the 
same ladle as the cylinder block and 
cooled under identical conditions, did 
ot reveal the true physical condition 
of the barrel wall Frequently when 
the brinell number on a test block 
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steel and in calculating the size a fac- 


tor of safety of about 10 should be 
used. 

have been 
consider ladle trouble a 
of the foundry 
thing to be endured. 
Proper care and proper design will do 


troubles 


Foundrymen pione to 


necessary evil 


business and some- 


This is not true. 


the 
ladles. 


away with most of en- 


countered with geared Safety 
should be placed above all other con- 
the and use of 


siderations in design 


ladles 


in Cylinders 


was cut 
that part of the barrel covered by the 
jacket 146 
the test show 


number, 


ase a , 
£9), or over, a section Irom 
tested as low as 


blocks did 


usually 


water 
W here 
a high 


not 
the 
the 

taken on 


cut 


barrel 


tests approached nearly to speci 


fication limits Brinell tests 


opposite sides of a wall section 


from between two barrels disclosed 
the fact that while one cylinder ap 
parently was satisfactory from a hard 
ness viewpoint the other was below 
the specification limit. 

The experiments seem to indicat 
that even in cases where the iro! 
mixture is quite hard the barrels wil 
be from 5 to 30 per cent. softer 
the section under the water jacket 


| | 
than in the part which is expose: 


This condition has been found 
cases where the flanges, bosses and 
other exterior parts were so hard that 
hey had to be machined at reduced 
speed and in extreme instances wher 
the castings had to be rejected be 
cause they could not be machined 
eve it reduced speed This is ae 
ounted for by the annealing effe 
gh tl 
durin 
i ers 











COREBOX WITH METAI 
iN THE MOLD FIG. 3 


FIG 1--HALF 


COREPLATES IN PLACE FIG. 2-—-LONGITUDINAI 
ONE OF THE METAL PLATES FIG. 4 
\ND MOLD THROUGH WATER JACKET 
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by the piston where the wear resist- 
ing quality should be most pro- 
nounced. 

Barrels cast on metal faced cores, 


when finished, present a dense, smooth 
indicating, it is claimed, a 


brought 


surface, 


uniform crystallization about 


breaking up and even 


the 
A surface of this 


ior 


by a thorough 


distribution of graphitic carbon 


character is ideal 


lubrication. In the two 


20,000 


past 
blocks have 
with this 
200 of 


months cylinder 


been cast in conformity 


method and samples cut from 
blocks 
nell test 
of the 


brinell 


showed an bri- 


the 


average 
bottom 


these 
top to the 
200. The 
under varying conditions ac 
Mr. 
form in 
ing The 
this hardness is not obtained by giv- 
the the bar- 


distinctive due to 


from 


barrel of average 


cording to Greenhow, is shown 


in tabulated the accompany- 


table. patentee states that 


ing even surface wall of 


rel a chill, but is 


increased density extending through 


the entire thickness of the barrel wall 
Samples cut from these barrels and 
machined down to half their thickness, 
equal to 
The 


serve to 


showed a brinell hardness 


that indicated on the = surface. 


accompanying illustration will 


more fully the core making 


One of the 


explain 


details. cylinders is shown 
in Fig. 2 From the irregular shape 


and the distribution of the various 


cores it is apparent that the casting 


will not cool uniformly 
Fac. P ates I ary 
[To compensate for variation in the 
mass of metal forming the casting 
ind also for the annealing effect due 


to the presence of the water jacket 
core, the segmental face plates are 
made with an offset or shoulder indi- 
cated at A, Figs. 1 and 3 The four 
ylates forming the circle on the face 
ot the barrel core are spaced avout 
3/16-inch apart as indicated at B, 
Figs. 2 and 4 to allow the casting to 


contract and also to permit the easy 


removal of the plates from the casting 


1e cleaning room. The plates are 


provided with marginal notches. ( 
hich engag locating pins in the bot 
tom of the corebox. A number of 
depressions D are provided on_ the 
concave tace of the plates to anchor 
them to the sand body of the core. 
In addition a draft, or taper on the 
sides, A, assists in holding the plates 
in place during the various processes 
the cores pass through from the time 


+} 
tl 


1ey leave the corebox until they are 
knocked out of the finished casting. 
\fter the dried before 


they are placed in the 


cores are and 


mold they are 


coated with a special preparation to 


cause them to leave the barrels easily 
surface. 


and to smooth 


impart a 
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SAND CORES 





Comparative Brinell Hardness of Cylinders 


Top 3ottom Top Bottom 
170 187 196 196 
166 187 196 196 
156 174 202 l 
163 179 202 196 
143 179 196 196 
143 187 196 228 
144 183 196 28 
146 187 202 212 
163 183 207 212 
183 196 7 217 
159 192 12 212 
163 196 207 217 
166 196 217 212 
179 207 2 ) 
170 192 7 7 
166 179 207 19 
166 202 207 
159 192 207 2 
153 2 202 202 
163 187 202 196 
159 183 207 196 
Average— Average 
lop—164 Bottom—189 Top—2 Bottom—206 
In each of the above cases the metal cast against sand cores was barely machinablk 
while the metal cast against metal faced cores was machined at productive speed 


Analyses of Samples from Specimens Tested 


SAND CORES—— METAL-FACED CORES 
Silwon ... 1.90 2.39 2.16 2.9 2.99 33 
Sulphur — 123 .138 125 121 9 ! 
Phosphorus 13 13 12 13 l 14 
Manganese .. .70 .69 8 5 6 67 
Combined carbon +6 37 3 l 6 0 
Total carbon . 2.97 3.17 ; 1 


METAL FACED CORES 











Pattern Numbers Defeat 
Their Object 


By M. E. Duggan 
Recently | saw an item in one of the 
technical papers to the effect that ma 


chinery manufacturers were considering 


the 
method of marketing their product 


standard 
This 


appeal to 


advisability of adopting a 


is a measure which should 


users of machinery in a general Way. 


Looking up the 


number or name on an 


dislike 


instances the 


old casting is a job | because in 


a great many ligures or 
letters are located on a part of the cast- 


ing 
The 


manutacturer or his 


where it is impossible to find them. 
complaint frequently is made by a 


agent that he is 


unable to furnish a certain repair part 
because the customer has failed to sup 
ply the serial number of the machine or 
the pattern number of the individual 
part wanted He does not take into 


consideration the fact that this number 


is hidden away on some part of the 


assembled machine where it is a physical 


impossibility for any person to see it. 
It was necessary on a _ certain oc- 
casion to replace the broken door on a 
furnace. The name of the furnace, 
which really meant nothing, was cast 


in large letters on the front of the door, 


but the identification letters and figures 
were cast on the inside and in this in- 
stance were covered with a firebrick 


lining. To secure the information it was 


necessary to shut down the furnace and 
remove the lining from the door. 
If there are any choice spots on the 


pattern that—when the machine is as- 
sembled—are exposed to view, quickly 
found and easily read, those are the 
places to put information for the ulti 
mate user. [The patternmaker usually 
is not in a position to decide just where 
these favorable positions are located 
and therefore some person in authority 


who know should see that this 


does 


information is set down on the drawing 


trom which the patternmaker work 
The patternmaker unless instructed 
otherwise will fasten the pattern letters 
and figures on some point on the pattern 
most convenient for himself and _ the 
molder \gain, many patternmakers, 
especially advanced apprentices and 


young journeymen, object to placing a 
lot ot ugly pattern letters and figures 
in a prominent place on a pattern to 
which they have just given a_ piano 
finish 

Occasionally it is found that. the 
5 


} 


have been placed on the 


but thei 


letters or figure 


pattern, reproduction on the 


casting is blurred and indistinct. Some 


times this is the molder’s and at 


other times it is caused by using a stvle 


of type unsuitable for the purpose. Un- 
less definitely instructed to the contrary 
I always employ hair-line figures and 
letters on my patterns 

Charles A. Reagan, formerly con- 
nected with Briggs & Turivas, Chi 
cago, has been placed in charge of 
the new scrap iron and steel depart 
ment of David Evans & Co., 3720 


South Kedzie avenue, Chicago, 
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Foundry Presents Opportunities 


N THESE modern days when many a young 

man’s ambition is to lead a care-free, joy-rid- 

ing life, without the necessity of working, it 

requires real courage on a boy’s part deliber- 

ately to enter a foundry with the intention of learning 

the molder’s trade. Usually his father is opposed to 

the idea and almost invariably his mother bewails the 

tact that all the years of her training and cleaning have 

been thrown away. She cannot see why he should pre 

ier old clothes and the dirt and grime of the foundry, 

to a nice genteel position, for example, in a bank or be 

hind a counter, and as a final argument she implore 

him to consider what the neighbors will think and sav 
when they learn he is engaged in such menial work 

Opinions may differ on the many causes responsible 

ior the dearth of apprentices in the foundry trade, but 


whatever the causes may be, the fact is becoming mor¢ 


notorious every day and is adding another straw to 
the heavy load already carried by the thoughtful 


loundry manager. Economic conditions always are in 
a balance. When the beam is up at one 
end it is down at the other and the foundry industry 
rapidly is approaching a period where a scarcity of 
skilled men, automatically and according to the inex 
orable law of supply and demand will place a premium 
on their services. Eventually, it is probable that condi- 
tions will adjust themselves and men and methods will 
he equal to all demands made upon them, but all prox 
esses of evolution are slow and in the natural order of 
events the foundry will present a remunerative field to 
competent men for many years to come. The foundry 
business 1s not a bed of roses, but that fact will not in 
terfere with the young man who has ambition and vi 
sion enough to realize that the future holds an anypreci 


the scales of 


able reward His bones and muscles may ache for 
some time, but soon ,he will arrive at a stage wher: 
the days work simply serves as a medium to keep 


him in good physical trim. Unfortunately there is no 
royal road to learning and the young foundryman has 
-everal vears of hard, dirty work ahead of him before 
he has mastered the rudiments of the trade and can 
qualify as a director of others. A knowledge of the 
theories on which foundry practice is based is neces- 
sary to enable a man to reason from cause to effect, 
or, What is just as frequent in the foundry, from 
effect back to cause. Conversely, an actual knowledge, 
gained through personal experience with 
and manual processes also is required 


mechanical 


(he great majority of foundrymen do not pretend 
to teach a boy the business, but let him grope along 
hy himself. Even under such conditions a determined 
hoy can learn a great deal if he applies himself dili 
gently and supplements his shop practice by home 
study of technical literature, or, of a correspondence 
devoted to foundry subjects. Several of the 
large establishments maintain a regular training course 
ior their apprentices in which the instructien 
thorough that many of the boys are fit for, and obtain. 
executive | 


course 
Is SO 


thev have finished 
\ car cdidate for a respon 
sible position in a foundry must have other attributes 
addition to abilitv and a 

fundamentals involved in foundry practice : 


sitions immediately after 
serving their apprenticeship. 
in 
the but 
usually when a boy deliberately chooses a trade and ex 
hibits the and ambition to carry 
him through, it safely may be assumed that he is com 


+ 


knowled: O 


y 
o. & 


mech inical 


necessary Stamina 


petent to carry through to a successful conclusion anv 
problem he encounters afterward 











Trade Outlook in the Foundry Industry 


ITHOUT 


the mine and railway strikes, the foundry 


the overshadowing ettects of 
in a 
sections 


industry would be well established 

prosperous period. Only a 
have been directly affected by the shortages in fuel 
and other materials incident to the labor  diff- 
culties; but the influence upon castings demand and 
upon the future purchase of foundry products for 
manufacturing purposes is marked. The situation 
might better be termed unsettled than unfavor 


few 


able, except in the case of a few foundry centers 
where supplies are curtailed. The full force of the 
coal priority order of the interstate commerce 
commission has not been felt, though the prefer 
ential movement of fuel has started. 
\pparently no notice is taken of 
; the metallurgical industries in pro- 
Foundries viding for the distribution of coal. 
Forgotten \s has been noted previously, 
foundries will be among others not 


than they could at the start of the 1920-1921 de 
pression. A _ slight decline in building construc 
tion is noted, but the demand for building hard 
ware, sanitary ware and plumbing sundries. still 
is active. According to the department of com 
merce, a slight decrease in orders for bath tubs, 
sinks, lavatories, etc., was noted in June Phe 
total orders for baths were 128,876 as compared 


with 150,475 in May, although in June, 1921 only 
43,973 orders were received. Farm implement lines 


are more active, and the outlook for fall sales 1s 
better. Dealers stocks are low and in consequence: 
an average demand will mean increased busines- 


both for the manufacturer and contributing found 
ries. Tractor sales in the rural districts mai 
taining the volume of the spring 
demand for tractors for fall plowing in anticipated 
Despite the loss of the production of about 26 blast 
furnaces during July, the month’s total was 2,400, 
465 tons of pig iron compared with 1,362,455 tons 


are 


months and 














classified, at the bottom of the list. for June rhis gave an actual increase of 38,010 
However, with the state of coke stocks in many sec- tons. Merchant iron was responsible for the greate: 
tions and_ the part of this 
possibility of an gain, as the 
early settlement Prices of Raw Material for Foundry Use luly total was 
of . the | strikes, CORRECTED TO AUG. 1 454.430 tons gi 
the pinch may Iron Scrap ing a gain ol 
, Be Tha Ne Foundry, Valley $29.00 to 30.4 Heavy melting steel, Valley..$16.75 t 7 2 75O _ 
not be felt. he No Southern, Birmingham 20.00 to 21.0 Heavy melting steel, Pitts 17.00 to 3,7 9 OVE! the 
slackening in de No. 2 Foundry, Chicago 7.00 to 28.0 Heavy melting stee!, Chicago 15.75 to 16.25 previous month’s 
2 | - a No Foundry, Philadelphia 36 to 34.02 Stove plate, Chicag 16.75 to 17.2 . 92 K79 
mane 10r cast- No Foundry, Buffalo 30.00 N 1 cast, Chicago 18.50 to 19.4 total oO! 423,07 2 
ings cannot but Basic, Valley 25.01 to 27.00 N ) Cast, Philadel la 18.00 to 20 , tons. ( in al 
Basic huffalo 30.06 \« 1 cast, Birminghan 5.00 to 15.54 : 
parallel closely Malleab'e, Chicago 27.00 to 28.0 No. 1 cast, Buffa’s 18.50 to 19.51 daily production 
the dwindling Malleable, Buffa.o . ee ey one Cee: Shee ee ae basis this rep 
r _ a \ is, Iron, nicag <VU to 21.01 o 
stocks of fuel Coke Railroad malleable, Chicago.. 19.00 to 19.5 resented 14,659 
; | . TI meaty: Connellsville foundry. coke $15.1 » 17 Agricultural mal... ( wo 18 t 9.: 
ane Iron. 1ere . W ise county foundry, coke 13.50 to 14.00 Railroad malleable Buffalo 17.00 t 7 tons per day OT 
fore, the matin a gain of 537 
difficulty will tons per day 
irise with the start of operations, when the backed- over the June average of 14,122 tons Furnaces 


up demand will be followed by a steady pressure 
to increase production, and doubtless transporta- 
tion troubles will follow. A severe tax upon the 
railway facilities undoubtedly will arise when coal 
movements and fall crop marketing bring heavy 
car requirements to bear. Some effort being 
made to keep up car construction, although a lull 
is apparent in the western requirements for both 
locomotives and rolling stock. Approximately 14,- 
O00 freight car orders were placed in July, show- 
ing an of about 1000 over June Buying 
has been lighter in August. 

No one would venture to predict 
the future trend in automobile pro- 
duction, as the industry has gone 
contrary to all rules of probability 
on other occasions during its event- 
However, the expected 


his lull has 


is 


increase 


Auto Needs 
Lighter 


ful career. 
period of seasonal dullness is at hand 


ound both manufacturers and parts producers 
n better condition and with lower inventories 
than during the past. Castings have not been 


| 


ordered in such vast quantities during the spring 


and summer, nor have they been produced in antici- 


pation of a heavy fall demand. Further, foundries 
making automotive castings have not contracted 
so far ahead on materials, and consequently can 


tbsorb the shock of decreased demand much better 


O87 


active on the last day of July totaled 170, com 


pared with 191 on June 30 (his is the first 
time in 16 months that a decrease has _ been 
noted in the number of active stacks. Appre 


hension over the effects of the strikes have resulted 
in advanced prices on pig iron. 
Foundries have been melting much 


scrap and ingot copper and_ brass 

Brass Shops during the late summer. The ac- 
Busy tivity is greater in the states ad- 
jacent to the automobile manufac- 

turing centers. Some _  jobbing 


foundries which originally in railway 
brass have made more castings than ever before 
in their history, but they have been made for the 
automotive trade. Plumbing goods are in demand 


and marine, hardware and manufacturing lines are 


specialized 


active. New York prices on nonferrous metals for 
\ugust 10, according to The Dail Vetal Trad 
follow: Casting copper, 13.45¢ to 13.50c; electro 
lytic copper, 14.00c; Straits tin, 32.25c¢; antimony, 


5.25c: lead, 5.80c to 5.85c; 


aluminum, No. 12 alloy. 
producers’ price, 19.00c to 19.20c¢ and open market, 


16.00c to 16.50c. Zine is 6.25¢ E. St. Louis Che 
July average prices for nonferrous metals follow 
: (New York Ou tations 
Casting Fle Tro Tir Aluminu Zin 
Copper ( opper Lead Straits Antimony 8.99 St. Lou 
348 72 727 17 








688 








Personal 








Emery has resigned as 
of B. D. Whitney & 


Raymond D. 


general 


manager 


Son, Inc., Winchendon, Mass. builder 
of machinery, to accept a similar posi 
tion in Detroit. 

Samuel Hench has been made super 


intendent for the Sterling Steel Found 
Braddock, Pa. Mr. Hench 


the past five years has been foreman for 


ry COo., for 


the same company 


G. A. Woodman has been appointed 


sales manager of the Northwestern 
Malleable Iron Co., Milwaukee, Wis., 
with offices at 237 Railway Exchange 


building, Chicago. 
\rthur Whitcraft, manager manganes« 
Hadfield-Penfield Steel Co., 


Bucyrus, O., in addition to his previous 


sale S, 


steel 


duties has also been placed in charge 
of all foundry operations at the south 
works at Bucyrus, O., where demand 
ior manganese steel and special heat 


treated steel has made it necessary to 


increase production. 


Wim. C 
past three years of the F 


Lilly, superintendent for the 


H. 


Linthicum 


Bronze Foundry, Baltimore, and prior 
to that time superintendent of the 
\merican Manganese Bronze Co 


Holmesburg Junction, Philadelphia, now 
the 


Standard Br 


large 1wbbing 


ot 
the 


is superintendent 


1 
orass 


foundry of 


ASS 
Casting Co., Third and Jefferson street 
Oakland, Cal 


C. N. Phillips, tor the past five years 
superintendent of the Reading Steel 
Casting Co., Reading, Pa., has taken 
charge of the steel foundry department 


Mite Co.. 


Phillips was 


Chapman Valvs Indiat 


Mass. Mr 
th the Reading 


col 


ected w Steel Castu 


»? 


Lo ior a period Or Zé ears 


workman and advancing 


s 


position of superinte ent E{e 


sO was identified with a 


Reading 


Review 


pub 
ind 1 le by FOUNDRY Cl 
land; pr $4 net 

Phers i everal ections that shi uld 


} 


Ti] Oo! specta ferest te nit 
chapter on wat rolling 
blasting « tains det 


the 


mixtt 


sand 


tions of preparation of castings 


tumbling, ires tor. cl cast 


ing 
delicate tum 


the 


castings in 
ist, In 


castings 


igs, handling 


bling barrels, sand bl ete 


on 
the 


chapter coating gray iron 


with tin, work deals with dipping 


the castings, proper heat for tinning, 
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kettles The 
“Tinning Malleable Iron 
Steel” takes 


tin- 


tinning with three of tin. 


chapter headed, 
Castings, Wrought Iron and 
plan of a 


The 


up plant and equipment, 


ning plant, tools and kettles section 


on preparing gray iron castings for tin- 
ning contains a close description of the 
various methods used for removing sand 


from castings “Galvanizing Specifica- 
tions and Tests” is a chapter of 25 pages 
explaining the requirements and_ the 
numerous _ tests. The remaining 27 


chapters thoroughly cover the remaining 


points in the process of galvanizing 
and tinning. Practically every phase of 
the subject is completely explained and 
diagrammed. Over a _ hundred photo- 
graphs and drawings help to explain 
the test and add to the interest of the 
book 


New England Founders 
Enjoy Clam Bake 


Wednesday, Aug. 9, New 


England Foundrymen’s association held 


On the 


their August outing at The Hum 
mocks, Hamilton, R. I The’ gen- 
eral arrangements for the outing were 
in the hands of the Providence mem- 
bers of the association Edward F 
Parks, Universal Winding Co., was 
chairman of the committee of arrange 
ments Sports were in charge of A 
J Miller, Whitehead Brothers Co., and 
C. H. Colvin, Colvin Foundry Co. En 
tertainment was in charge of Charles 


F. Colvin, Colvin Foundry Co. Trans 
Scott 


After 


portation provided by 


Thomas, J] W 


Was 


Paxson Co 


luncheon sports of every description 
including swimming and baseball were 
ottered In the middle of the itter 
noon the big event took place in the 


form of a famous Rhod 


bake 


To Represent New Firm 











P \rmel, who has been afhliated 
ith the Pittsburgh Crane & Equip 
ent Co r the past tw ind a halt 
s St nes and foundry equip 
nt s identif vith the Kirl 
Supt Co Farmers Bank building 
ttsb representing several foun 
equipment manufacturers, includi 
ste e Wheelbarrow ( ©... Milw 
ke Wheelbarrows, flasks, « and th 
C} ipeal lro Works Baitimore 
cranes 
| . | 
| Obituary | 
= ——Eee aol 
Charles G. Cooper, founder of the 
C. & G. Cooper Co., Mt. Vernon, O., 
died at his home Aug. 3, at the age 
of 75. Mr. Cooper had been identi 


hed with the manufacture of engines 
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for many years, having established the 
business on the site of a foundry 
erected by Charles and Elias Cooper 
at Mt. Vernon in 1833. Under the 
guidance of Charles G. Cooper, the 
business expanded, locomotives and 
special machinery being added to the 
list of products. Some time ago Mr 
Cooper relinquished active participation 
in the direction of the business. 

Charles S. Rea, aged 63 years, vice 


president of the Ralston Steel Car Co 


Columbus, O., and a lifelong resident 
of Pittsburgh, died in the Allegheny 
General hospital, that city, Aug. 1 
Death is understood to have resulted 
from an apoplectic stroke. Mr. Rea 
was striken in his downtown office in 
the Oliver building and was removed 
to the hospital immediately, where he 
died without regaining consciousness 
Mr. Rea was connected with the Col 
umbus company for a period of 15 
vears, maintaining the office of vice 
president at Pittsburgh and acting as 


the Pittsburgh ter 


active in 


a representative in 
He 
Pittsburgh. 


ritory was the civi 


affairs of 


Chilled Roll Mixtures 


By H. E. Diller 
Ouestion—I want to cast a 24-incl 
liameter roll with a 16-inch diamet 


having a chil 


core and a 60-inch tace, 
1g to ™% inch deep Should the chill 
be in one or two. sections and what 
should its thickness be Also, what 
good mixture for this work: 
lnswvwer—For a roll of the dim i 
given vou should use a chill 2 t 
inches thick. This should | made 
two sections divide nor ntal \\ 
machined faces \ mixture ¢ t 
10 cent p rot DU cent scra 
or sprue and ( m the mix 
ind 10 p cent steel s¢ ip we 
itisfact The percentag s 
ind pig iron « varied somew 
vithout detriment ft tl met | 
IS t comes 1 ti uDpDo . 
ve ss tl 0.1 per « sulphu 
1 OZ and 04 p ( t phospho 
pproximately 0.0 p cent mang 
! hifhicu oO i xactl I m 
to get a cl 
h deep the temperature 
hi \ pou +1 metal 1 «} in . 
phu dma e in the 
ave i dec le l fluence on tn dept! 
hill You could determine the dept! 
chill from test piece cast against 
chill. If you put in a charge which 
come out about 0.7 per cent silicon 
make a_ test piec against a chill, t 


chill on the test prece 
whether vour chill is 


depth of the 


snow vou too dee} 


In case the chill is tox deep, about 2 


4 pounds of pea-sized fer! 


added to the 


8-per 
ladle 


cent 
| 


lesse 


managnese will 


the chill. 
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Small Positive Pressure 
Blowers 


A new positive pressure blower of 
relatively small capacity has been con- 


structed by the Connersville Blower 


Co., Connersville, Ind., for furnishins 
air for oil and gas furnaces and ap- 
pliances, blacksmith forges, pneuma- 


producing a 
The 


panying illustration shows the internal 


tic conveying, vacuum 


for vacuum cleaning, etc. accom- 





construction. 

The air is drawn through one open- 
the 
the two impellers rotating on parallel 
the 
parts are made of heavily ribbed cast 
Wide 


from 


ing and forced out of other by 


shafts within cylinder. These 
gears accurately 
blanks the 
impellers and at the same time main 


relation to 


iron. faced 


cut semisteel move 
each 
the 


them in correct 
These 


an oil-tight 


tain 


other. gears are outside 


cylinder in housing 
the blowers 
than 


machines 


For protecting against 


higher pressures they are de- 


signed for, all are equipped 


with the relief valve 


With a 


non-vibrating 


fan the discharge may be 

















L 
rwO IMPELLERS ROTATE ON PARALLEL 
SHAFTS WITHIN THE CYLINDER 
closed wit t greatly creasing th 
pressure but with positive pressurt 
blowers if the discharge is restricted 
the pressure nereases and rreatly 
verloads the blower unless a _ reliet 

valy s nstalled 


Radiation Pyrometer 
Records Heat 


rhe Thwing Instrument Co., Phil 


adely y is put on the market a ra 
diatio1 pyrometet ith either indicat 
ng or recording instruments, the lat 
er being of the ngle or multiple 
type These pyrometers measure tem 


peratures as high as are encountered 
in iron or steel melting furnaces and 


connected 
nently to the 


ventilated 


g 
may be directly and perma- 
the j 


tubes, 


furnace by use of 


receiving one ot 


which is shown in the accompanying 
illustration In this pyrometer the 
radiations of heat are focused down 
the sides of a plain conical mirror 


the blackened junction of a 


upon 
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THE WHEELS EXTEND BEYOND THE M¢ 


thermocouple It is claimed that all 


radiations which enter the cone reach 


the bottom and pass through a small 


opening upon the thermocouple re 


gardless of the which 


the 


angle at they 


enter cone Therefore the instru- 


ment is claimed to require no focusing 


Che thermocouple is made exceedingly 


small so that it will respond quickly, 


and is said to reach equilibrium in 10 


seconds. 


Builds Bench Grinder 


On bench grinders it generally is 


necessary to incorporate a motor ap 


proximately as large in diameter as 
the grindn wheels to obtain — the 
necessary operating power! Such a 
motor sometimes interferes with the 
grinding operation, especially in han 
dling work that must be fed past th 


wheel, or in grinding various types of 


tools 
Chis difficulty has been overcome in 
the grinder shown in th wcompanying 
illustratio uilt by Forbes & Myers, 
172 Union street, Worcester Mass. It 
s equipped with a_ squirrel-cage 
| motor with the windings at 
the rear only, which leaves amplk 
space between the two grinding wheels 
wr the easy manipulation of the work 
The machine accommodates 6-inch 


wheels inch bevond 


which project 1! 


the motor casing. Thus it is possible 


ITOR FRAME 


rO OBVIATE INTERFERENCE 


to utilize three-fourths of the mater- 


ial in the wheels before they are 
worn to a level with the motor. The 
design also makes it possible to grind 
on both sides of the wheel Phe 


grinding wheels are protected by am 


ple guards, while the tool rests are 


flat directions. 
The 


operating in 


steel, adjustable in two 


diameter 
rhe 
while the 
The 


horsepower at 3600 


spindle is 34-inch in 
ball 
flanges are of 


bearings wheel 
large size, 
motor and bearings are enclosed 
motor develops 


revoluti 


ns per minutes operating on 


three phase, 


220, 440 


two or 60-cycle current 
{ 


for 110, 


and S00 volts 


Heavy Duty Plant Truck 
Has Power Lift 


An electric elevating platform truck, 
designed particular! for steel plant 
and foundry work and having a ca- 
pacity of 5 tons, ha been built re 
cently by the Atlas Car & Mfg. Co 
Cleveland The load platform of this 
truck, which is shown in the accom 
panying illustratior has a length of 
86 inches, is 30 inches wid and 
stands 11% imches from the floor in the 
lowest position Phe height ot el 


vation is 4 inches Overall sizes are 


length 11 feet 8 inches and width 4 
feet, the inside turning radius being 5 
feet. 9 inches and the outside turning 











4 
{ 
| 
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VERTICAL TYPE RECEIVING TUBE 


FOR STATIONARY 


INSTALLATIONS OF THE 


RADIATION PYROMETER 
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radius 12 feet Intersectional aisles 
through which the machine will oper 
ate carrying a core rack 61 inches 
wide and 7 feet long-are 8 feet wide 

Metal base rubber tires 2734 inches 
n diameter are provided on the driv 
ing wheels, giving a speed of 700 feet 
per minute or 8&8 miles per hour un 
oaded. The trailing or load carrying 
vheels are of steel with a 11%-inch 
diameter tread and revolve on double 
row ball bearings Steering 1s ap 
plied . to all fou wheels Driving 
shatts, and universal joints are remoy 


able trom the outside and are held 


place by bolted clutch plates Driving 
reduction is by means of an inclosed 
worm - and wheel, the moto: being 
coupled flexibly to the worm \ con 
tracting type shoe brake is’ supplied 


and interlocks with the foot pedal lever 


ind controller safety switch in such a 
manner that the brake 1s applied each 


time pressure is removed completely 





from the toot pedal Che controller 
allows three speeds in either direc 
tion Complete satety teatures ar 


provided 

Che battery compartment ts provided 
vith lift-off end plates and rails tor 
guiding and holding the storage bat 
tery trays. Either iron plate or lead 
plate batteries may be used, 42 cells 
ot the former or 24 of the latter being 
required The elevating mechanism 
consists of a motor flexibly coupled bs 

double worm reduction to tour 
crankshafts which when revolved s1 
multaneously one-half revolution caus« 
the load platform to lift 4 inches in 
a vertical direction The rated load 


ot 5 tons is. elevated 4 inches. in 

















INDUSTRIAL STORAGI BATTERY rRi 
HAVING A LII 


( 
I 
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SMALL GASOLINE LOCOMOTIVE BUILT FOR INDUSTRIAL AND PLAN SERVIC! 


10 seconds To lower the load the ol the motor and tik tralisthisstk 
motor is reversed Moving a_ small The clutch is placed just vehind the 
handle up or down raises or lowers flywheel in the usual manner and 
the load, a limit switch on the plat driving shatt mounts at. tts tremit 
1] ] 7 : oS af 
form operating automaticall\ i reve pinio! which 5 is 
mesh with two bevel gears iusing 


to rotate im Opp ysit lire 


Manufactures Gasoline tions, Saiaieeil Or reverse motiol . 


Locomotive tained by engaging one of the b 
; years by means of a sliding « 
To meet the demand tor a compact 
lutch Drive trom the bevel gea 


gasoline locomotive for light industrial ; 
‘ sMait 18 DY a gear reductio! 
haulage service, the Atlas Car & Mig ; . 
: jack shatt on the extremities of whi 
Co., Cleveland, is bwilding a_ substa eg ; 
are mounted sprockets which drive the 


tial machine designed to withsta: 


' 1 ‘ 
: ee axles through roller chains The e1 
severe service A side view of the lo . , 
tire mechanism is simple \ standard 
comotive is shown in the accompany : , ; 
ke «sit ate locomotive frame similar to that used 
ing illustration The engine is of the ; ao 
1 on electric mine and industrial Te 
tractor type with all parts inclosed and ; ; 
: As motives supports the power Dial 
protected but easily accessible The , , 
‘ . ( omplet locomotive equipment S 
intake air is washed by passing 
' . aes provided, including hand-operate: 
through a wate! clariner which re- . , 
" brakes with renewable brake shoes 
moves the dust \ simple but eftfe« ; : 
P taal hand-operated sanders and locomo 
tive splash system oO! worication 15s 
' tive type bumpers. Speed changes are 


used, the lubricating oil being intro ae , , 1 
obtained by a throttle control similar 

uced at one point into a_ central . ; 
1! operation to that used mn steal 


reservoir which lubricates all parts , 1 —— 
locomotives All contro evers are 

a _________ —— . , ic _ 1 ; 
erouped convenientiy in the operator s 





G compartment Cast iron wheels ar 
standard equipment ‘but steel wheels 
or steel-tired wheels as well as a ca 
for inclosing the driver and mecha 
sil can be provided 


Wee ng L022 


Goggles Must Be Worn 
The importance of ring vovel 


vhere required is emphasized in a rec 


decision by Federal Judge Witmer 
rendered a verdict in favor of the A: 
erican Car and Foundry Ci i 
brought by an employe against the con 
pany tor the loss of an ey ry 
evidence showed that he had ent p 
. . = * vided with goggles but had foolishly d 
‘-K WITH AN ELEVATING PLATFORM carded them thus releasing the mpa 


OF *4 INCHES from any responsibility 
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Induction Furnace for 
Nonferrous Metals 


\n induction type furnace which is 


particularly adapted to melting nonter 
rous metals recently has been devel- 
oped and operated for several months 
by the General Electric Co. The melt 
ng chamber, in which the charge is 
received, melted and held tor pouring, 
resembles an ordinary crucible with en 





closed top It has a charging door on 
one side and a pouring spout on_ the 
other ilso door the cover, which 
i ye used tor chare ny or as a vent 
hen necessat 
Beneath this chamber, and commun 
iting witl t through ports, 1s anoth 
chamber in the torm ot hollow 
cvlinder encircling a primary winding 
nd one eg ot a laminated tron core 
Molter 1 etal in this evlindrical cham 
eT constitutes th secondat of a 
transtormer! and the heat the tur 
ce 1s generated by the Ss condary cur 


ent which flows around the cvylindet 
throug! the resistance ol the molten 
et when alternating voltage 1s ap 
ed t the primar winding Chie 
( act ning oO this tur ( 1s 
st te three ( ee ind 
‘ S whi Fi ssemblec 
tl nted jomts tl Irna 
\V he starting the nee 
ssa ith sufficient mo 
t met the on d giv 
deptt 5 ne S ( cit 
4 ( ( ! retort 
. sel tinge contin 
‘ > tal is 
r st « reta ed tron 
eat wr starting a me 
\ ‘ elting miterniittent s 
) onliv, oO oO 1 ie heats 
‘ ( residual charge must be 
ept oltet condition between 
heats pplving ow voltage sufh 
ent ‘ pp! the idiation losses 
oO! s desired to chang the 
eta Oo which is melted, this 
i ( ” emptving the turnace 
complete pouring im a priming 
nary 1! ( nicta which has 
ec! ( ( 1 soni otnet! furnace ol 
t s desires nerel to chang the 
percentages ot the constituents in_ the 
ov, this iv be done bv adding an 
necre ised perceentave ot one or more 
ot the onstituents to correct the pro 
ortions ) tiie re sidual charge 
This turnace il be built in two 
ns ! ire practi I] the Sane 
except tor the tilting mechanism and 
thod of tilting Che furnace proper. 
nich s the Sane La both torms, 1s 
ounted on a strong steel frame or 
oke. which is provided with trunnions 
supported in bearings on pedestals. In 
the torm shown in the accompanying 
st T he trunnions are so located 
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voke 


line 


at opposite ends of the that 


furnaces tilts around a approxi 


the 
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mately through its center of gravity, 
the pouring spout moving forward and 
down. In this form of the furnace, the 
tilting is accomplished by means of a 
hand wheei suitably geared to the 
trunnions. In the other form, the trun 
nions are located on a_ line passing 
through the pouring spout, so that in 
tilting there is no motion of the spout 
The latter tvpe of furnace is used when 
it is desired to pour directly from the 
lurnac¢ into molds In this torm oft 
the furnace, the tilting is accomplished 
by a motor which is controlled bv a 
standard drum switel ROTATION OF MOTOR NOT CHANGED 
‘ rO REVERSE DRLLI 
New Drill Is Reversed merly resulted when the current was 1 
° versed under load and speed. The re 
Mechanically versing gear is equipped with what 
The Independent Pneumatic Tool Co stated as a fool proof locking device 
Chicago, manuiacturer of pneumatictools which can be shifted instantly to permi 
and electric drills, has developed recently three motions First. a locked constant 
i mechanically reversing electric drill. forward motion for general drilling 
lhe reverse is operated by a mechanical reaming etc: second locked constant 
device placed in the gear case, so that reverse motion for backing off nuts et 
the motor always runs in the same di and third, a neutral position which allow 
rection. It is claimed that this appli the spindle to ship into forward moti 
cation eliminates the shocks which for vhen the machine is_ pressed va 


we 


2 OES & 


> 
ah ~ 











MOLTEN rHE 
COMPRISES 


HEAT 


HOLLOW 
rHE 
ro TH 


METAL IN 
WINDING 





CYLINDER ENCIRCLING THE PRIMARY 
SECONDARY WHICH APPLIES 
E MAIN BATH 





Increased Inquiry Is Noted 


Influence of Strikes Little Felt in the Foundry Equipment Market—Molding 
Machinery, Cranes, Sand Handling Installations and Cleaning 
Room Apparatus Moving Briskly 








ESPITE discouraging factors which might ication periods, et Among orders recently received fot 
Serve to deter prospective purchasers, a molding machines by the Herman Pneumatic Machine Co., 
steady and insistent inquiry is noted for Zelienople, Pa., are the following: American Radiator Co., 
all classes of foundry equipment, and more Buttalo, two rollover machines; Ohio Steel Foundry Co 
particularly for that which will conserve labor Lima, O., large rollover machine; Lima Locomotive Works, 
Sales of machinery for handling materials in. the Lima, O.. large jarring rollover machine: Westinghous 
vards, for conveying and transporting within the Electric & Mfg. Co., Trafford City, Pa., large jar stripping 
foundry and for lessening the amount ot common late machine; Oil Well Supply Co. Oil City, Pa., jar 
labor required in the cleaning room, all show a stripping plate machine; American Manganese Steel (¢ 
marked increas Inquiry for ovens, and cleaning Chicago Heights, Ill, large jarring machine; Locomot 
room equipment is brisk Che Foundry [equip Finished Materials Co., Acheson, Kans., plain jarring 
ment Co.. Cleveland, has sold a number of ovens” chine; and the American Steel Foundries, Pittsburgh, 
including installations for the Lorain Steel Co., machi Son of these transactions were entirely cot 
loht stown, Pa.. the Detroit Lubricator 0... Detroit summated by telegram; inquiries were wired im, quotations 
and the Sterling Brass Co., Cleveland Sand han ere telegraphed back and the orders were filed by wir 
ling and mixing equipment sales recently made _ indicating the prompt need of molding machines for special 
by the Standard Sand & Machine Co., Cleveland or} ‘wo or three cupola propositions still are up 
include the Penn Mold & Mtg. Co., Dover, ©., the tention, one inquiry calling for a blower, electric trav 
Sacinaw Malleable Iron Co... Saginaw, Mich. and ing crane, core oven and tumbling mill in addition to 
two machines to the \merican Radiator Co. tor t! cupola Another inquiry ging fi here or son 
its Buffalo foundry. EF. A. Coleman Co., Cleveland time involves a complet equipment installati 
recently sold four ovens to the Flint Foundry Co., Early action is expected on a shelf type core oven as 


Flint. Mich.. four to the American Malleables Co., as on one or two other core oven inquiries. One foundry 
Owosso, Mich., and three to the Apex Brass Mig interest is in the market for a 6-ton electric jib cran 
Co., Cleveland The Pangborn Corp. Hagerstown, nd the United Engineering & Foundry Co. has 1 
Md.. recently has sold sand blast installations to taking bids on one 40 and two 10-ton cranes Phe 
the Michigan Malleable Iron Co., Detroit; Westing Northern Engineering Works, Detroit, recently sold 
house Electric & Mig. Co., East Pittsburgh, ra. : />-toot crane to the Crane Co., Chicago. and one 15 
eastern Malleable Iron Co.. ‘Troy, N. Y.: Stand ton and three 5-ton cranes to the Monitor-Bi-Loop Radi 
ard Steel Car Co., Hammond, Ind.; Nordyke & itor Co., Lancaster, Pa 

Marmon Co., Indianapolis:; Ingersoll-Rand Co., 
Phillipsburg, N. J.: Malleable Iron Fittings Co., 
Branford, Conn.; Goulds Mfg. Co., Seneca Falls, B' SINESS in the eastern foundry equipment market 
N. Y.: Bueyrus Co., S. Milwaukee, Wis., and Gen in ear] 

eral Electric Co., Schnectady, N. Y. F. J. Ryan Few outstanding orders are reported but the aggregate is 


Bett Buying mm the East 


ly August has been more active than in July. 


& Co., Philadelphia, 1S carrying on tests of heat better Included in recent buyers are the Chenung Iron 
treating furnaces at the plant of the United States & Steel Co. Elmira, N. Y., which closed on a 7-ton 
Cast Iron Pipe & Foundry Co. to handle centrifugal ladle; the Colvin Foundry Co., Providence, R. I., a 6-ton 
castings, ladle and the Warren Foundry & Machine Co., Philips 


burg, a 8500-pound ladle, this business going to the Whit 


Strikes Affect Pittsburgh Mas : 
ing Corp., Harvey, Ill Complete equipment for a_ brass 
INCE foundry operations in the Pittsburgh area art and gray iron foundry in Guayaguil, Equador, and a cu 
noticeably affected by combined railroad and coal pola for the American Brakeshoe & Foundry Co. Balti 
strikes, mainly through a shortage ot coke i slackening 1n mor have also been placed with the W hiting Corp. \ 
the inquiry rate on foundry equipment 1s noted Sales large sand cutter has been placed by the Packard Motor 
also have dropped off The occasional orders received it Car Co., Detroit, with a New York City concern [he 
this territory are relatively unimportant and in connection Oneonta Iron Works, Oneonta. N. Y.. has closed on a 
with lad! tumbling barrels, etc.. are not as numerous as s-ton electric .crane, 40-foot span, to the Euclid Crane 
in July llowever, some small units of found equipment & Hoist Co., Wickliffe. O. and the M. W.. Kellogg 
continue to be sold trom time to. tim: O) buyer im Co., Jersey City, has purchased a 3-ton handpower crane 
Allegheny closed on an electric sand sitt recently trom the Armington Engineering Co Euclid. O 
and one in Coraopolis, Pa., purchased similar cquipment Michigan Brass & Copper Co. has also purchased at 
The Fox Furnas wl Ivria. O.. closed on oth lot electric overhead crane one of 5-ton capacity the order 
of four 1-ton hoists wit the Shepard Electric Crane going to the Niles-Bement-Pond Co., 111 Broadway. N« 
& Hoist Co.. Montour Fa Na: ¥ The sale of ftacings York Che American Radiator Co Buffalo. closed o1 
core binders, etc., s been ¢reatlvy interfered with by three small cranes to an wnnamed builder Prospectiv 
curtailed operations among foundries, one of tl largest crane buyers are the Ferral Foundry & Machine Co., 
to shut down being Vallev Mold & Tron Cory W hil Ansonia, Conn in the market for a 5-ton electric cran¢ 
considerable activity is reported in molding machines er ind the United States Cast Iron Pipe & Foundry Co., 
too, a slump in inquiries is noted This is attributed to Burlington, N. J., inquiring for a 10-ton, 2-motor ladle crane 
the general let up in business superinduced by the strikes The Essex Foundry Co., Newark, is expected in the 
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arket shortly for some miscellaneous equipment for a_ bought A. A. Wickland & Co., Chicago charge 
w plant addition, and the Nekoosa Iron Works, N« of construction and t¢quipment The new ive 
osa, Wis., is also understood to be contemplating the a capacity ot 400 tons ot cylu de castings Che 
hase of some new equipment. Included in new pro same engineers are remodeling the Des P 
ts reported in this district is a branch plant at Daver it Des Plaines, Ill, and installing n ( ul t 
la or the N. O. Nelson Mfe. Co. St louis and cleaning room Buying of cupolas one 
ifacturer of pipe and plumbing supplies, and a found maker having placed five in the past 
oO D: \ id Rout d Ww SO! Cle veland mits ror school and colleve ( l S ilso 
steady demand, both s1 and ‘ S 
i ( ( / asces . . : 
. Furnace Co., Milwaukee, has bought \ 
\ rIviTy ound construction and equipment Corp a 25-ton electric reservoir lad t 
4 some spots is showing more activity than for som blast nace The same sell has 
( Difhculties the present general business situatio number of cranes ot variou t \\ ting 
‘ caused son setbacks through S ispend do lers l hous« Electr W Mig Lo ittsbure t ) 
tions of castings cont ts, but this has not been this maker a 4-ton handpower crane t Island 
ient to discourage indrvmen in get i Const \ Jamaica, N. \ electr 150 to 
of the me Pullman found at Pullman, | s to capacit 59 feet span; and the Lehigh St q ( 
head t once the cont t for the steel « struction \llentow1 Pa 1. 1 n electri 1 ( 
ge been t to the W. B. Kilgore Construction Ce South Milwaukee, Wis. | purchases ill 
uut 1000 tons of steel ts required Part of the ( | tion tro the Found | juipmen Co Othe 
Wyant & Cannon tound: at Muskegon will be 1 sales b the same interest includ oO he H 
tion soon and equipment is being installed rap M uc Mig Co Decatu and the M ) 
entire pl t ( o1 uous types ofl mold conveyors ] ndry Lo Cadillac Mich Uhe Inte it H t 
handling and core ovens are being provided Oy Co., Chicago has purchased new sand hat ng 
| cranes ning! n equipment have not been machinery from tl Standard Sar & Ma ( 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
Nat S ( S é) t ( Se te< ( P 
to re r ly S ‘ | caste I p S « eting t ‘ r 
} ‘ x eet oe S _ ‘ . 
Work is expects to be s ‘ s \ wr 
M wi re ‘ um 
( t NI ( ( 0 ( met Tar & Mig. ( Ha ] ‘ t 
; : ged by fire 
tie the ere il t ll st o x 
) feet, whic w e built est Fir caused by lighting ‘ 
cost of $75 1 the plant of the B S ting & 
, Act Patter Refining ¢ ae Wiis ot N Ny 
Puget S e Puget Sound Install 1 i tional equipment, including It is understood it w | | 
\“ WW ecently was dan ealing ovens, etc » as planned by the James Dieffenbach is general ‘ll a 
f town Malleable Products ( Tiffany avenue company. 
, Jamestowr N. ¥ H. } Kies is general ma : 
e Te I vy Co I t I » ma . Contract for the erecti $ pla t 
iger of the company. nay 
er ‘ 1 ste castings, et has addition has been awarded by Ar can Meta 
’ fosebraug Salen ) ry s plans . Pr i 
ler way on the erection « 1 plant build W W Rosebraugh, alem, Oreg pla Moulding ( 143 Mew Terns inimeie 
Nathan KI ead of the company at my Se ee ee © macnine Newark, N. J., to Enstice Br Academy 
; hoy undry and |! ‘ works, at Seventeent street, Newark Gustave A ~ 
Round & Sor Cleveland, are reported ind Oak streets, Salem, Oreg., which was re lent of the company 
ng w re : foundry ng, cently damaged by fire ; ee 
a 2 7 tee be erect an est r Val ( , A W ‘ [he Rockford Malleable Wor Roc 
Stee ey MERE es he ecently ford, Ill, has awarded a « to the Aust 
' organize Ww a capital stock of $5 VOU, 1s ( 08 South La Sall . the 
t t nad Rh : <é out Salle s Ta 
t ta . e New Eng 1 Brass selecting a site on which it plans the erection of erection of ‘story fous , » 
MT ol «i arse y i ~ { 
( ) r { T was ncor ] bh ter } nif tur . 
- y ec , , " 1 plant to be evoted to the manufacture fant with om embensins a oe Se 
ib ‘ m | r rat ’eon na thee metal lties 
F é' ‘ ‘ VEIVeS G5 Cine? ee: Sco estimated the building : t cost 
\ ebbs ; 
I. I W S. Lehrman Pattern Works, Allentown, of $100,000 including « pment 
i ici | Bates ' f ; . é rn 
Mod I 7 Pa., recently removed its plant from 600 Turner ee ae ee ee e's ‘ ae 
nd s s r its ¢ 5 rt urcl str t } ir 
India 2g ¢ stre t N h ( ee v here Fitchburg Screen Plate ( | P M ass 
t ‘ was " ged by crease es wi he rranged including a ad wort for ape _ le ¢ otew 
cle ent r expe i wor) ir patter! s he ge made a spec ‘ a has 
Na Malleable Castings Co., Halmes desig a i ae ine fn 
M S s The Zenite Me ( North West street, mills. Walter S. H ‘ and genera 
‘ ¢ Ww ¢ ntlv It olic 2 oat contract to the manager of t ‘ pany 
ged Servic ( st Co I ianapolis, for the The Roberts & Mat cS ; a 
oO t r ot i s I t id t Bs WV ngton ‘ . P 
ed at A O the O eet, to be erected at stimated « $ yrded a contract to the Au etit 
M ( \W ve ts { cluding equiy } 9 Philade fc t} . 
Mas The Rentschler Spe Works, Inc., 4546 stor nt building at Hatl Pa., to be 
, a t ts plant t Ravenswood avenue Chicago, recently was in 12 x R5 fee ind be built est ited 
x feet, is being ed by t Essex corporated with a capital stock of $25,000, to cost of $50,000 
( Mi » stree Ne N. J engage in the manufacture of dies, castings, etc. Wistelan Wi Akimoff. H : ng. 
eT s e, <« The company is represented by Mack, Koepk Philade 1%. mechanical e plans 
Bu Roil ( 1 Irv ct P & Lowes, 1 South La Salle street, Chicago le way or the erection « P tory 
Nn. ¥ P 1 g st The Harrison Safety Boiler Works-Cochrane ctory ing, 1 x r Fift ind 
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